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To Alfret R. C. Sblwtn, Esq., F.G.S., 

Director of the Geological Survey of Canada. 

Sm, 

The Report which by your request I have the honour to 
present herewith, includes the results of researches in the Devonian and 
Upper Silurian Flora of Canada, prosecuted for several years, and now 
brought to a conclusion, so far as the material at present accessible will 
permit. 

For the purpose of these researches I have had in my hands the collec- 
tions of the Geological Survey of Canada, and those made by Prof. 
Hartt for the Natural History Society of New Brunswick, and I have 
myself visited and largely collected in all the more important localities. 
I have also had the opportunity of studying the fossil plants collected by 
Prof. Hall in New York, and by Prof. Newberry in Ohio, and the more 
important collections in Great Britain. 

I shall be able in the present Report to catalogue or describe more dian 
one hundred and twenty species of Land Plants found in forma- 
tions older than the Carboniferous in Canada and the neighbouring parts 
of North America ; thus placmg the knowledge of this old flora as it 
occurs in Canada, in advance of that of any other portion of the world. 



I trust, therefore, that this Report, like Goeppert's and Unger's on the 
Devonian Flora of Europe, will, for some time at least, constitute a 
standard work of reference on this subject, not only in this country but 
abroad. It will also, no doubt, tend to stimulate further discoveries, and 
will afford to working geologists in this Dominion a satisfactory basis for 
the comparison of the Devonian and Carboniferous plants, a point very 
important in the investigation of our Coal-fields. 

The descriptions in this Report are, with a few additions, and some 
changes rendered necessary by the more special reference to Canada, the 
same with those in my memoir on the Devonian Flora of North Eastern 
America, read before the Royal Society of London in 1870, and now in 
its archives. 

I have the honour to be, 

Your obedient Servant, 

J. W. DAWSON. 

M^GiLL College, / 

Montreal, June 26, 1871, 
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I. Historical Notice op the Pre-Carbonifbrous Flora of 'Canada, 
WITH ITS Geological Relations. 

My attention was first directed to the special study of the Devonian 
Flora by the discovery on the part of Sir W, E. Logan, in 1843, of 
numerous fossil plants in the sandstones of Gasp^ Bay, named by him 
the ^^ Gasp6 Sandstones ; '* but it was not till 1859 that I had oppor- 
tunities to examine Sir William's collections, and to visit Gasp£ with the 
view of studying the plants in situ. In that year I communicated to the 
Geological Society of London my paper on the ^* Fossil Plants of the 
Devonian Rocks of Canada, " in which I described the remarkable root- 
beds existing in the Gasp^ Sandstones, and instituted Hie genera Pro- 
totaxites and Pnlophyton for the reception of two of the^more novel 
forms discovered. Since that time, I have extended my obswations on 
the Devonian Flora to the rich plant-beds of St. John, New Britoswick, 
and Perry, Maine ; and have enjoyed the opportunity of studying the 
fossil plants discovered in the Devonian of New York by the Geological 
Survey of that State, and kmdly communicated to me by Prof. Hall. The 
results, embodying notices or descriptions of about eighty-two species, 
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have been published in two papers in the Proceedings of the Geological 
Society of London,* and in so far as they relate to New Brunswick, in 
the second edition of my " Acadian Geology," 1868. 

In the preparation of the latter work I had the advantage of examining 
a large collection from the prolific beds of Carlton, near St. John, New 
Brunswick, made a few years ago by Mr. (now Professor) Hartt, under 
the auspices of the Natural History Society of New Brunswick, and which 
may be regarded as almost exhaustive of that locality. A detailed 
section prepared by Prof. Hartt, and illustrating Hie distribution of the 
plants in the several beds, is also included in the notice of the locality in 
Acadian Geology. 

Since the publication of the last- mentioned work, the explorations of the 
Geological Survey in the southern part of New Brunswick have traced 
the Devonian plant-beds to the westward of St. John, and have brought 
them into stratigraphical juxta-position with the Upper Silurian and Lower 
Carboniferous rocks of that re^on, thus farther confirming their geologi- 
cal age. Several new species, and specimens illustrative of forms previously 
known, have also been discovered, more especially at Lepreau and its 
vicinity. The researches of the oflScers of the Survey have also rendered 
it probable that the beds at Perry in Maine, which have afforded so many 
interesting fossils, may belong to a Devonian horizon somewhat higher 
than that of the St. John plant-beds, and that this may possibly serve to 
account for their comparatively unaltered condition, f 

The large amount of material and of new facts to which I have thus 
had access, together with important dbcoveries made by Prof. Hall and 
Dr. Newberry in the Devonian of the United States, appeared to render 
possible a general revision of the whole Devonian Flora of Eastern 
America ; but, before attempting this, I was desirous to have the oppor^ 
tunity of revisiting and more fully exploring the cliffi of Gasp^ Bay, with 
the view more particularly of studying the type of plant which had proved 
to be, of all others, most characteristic of the Devonian Flora, viz., the 
1 genus Psilophytony and which occurs more abundantly, and in better pre- 
servation, there than at any other known locality. This design I carried 
out in the summer of 1869, under favorable circumstances as to weather, and 
with the valuable aid of Mr. G. T. Kennedy, B.A., and Mr. G. M. 
Dawson, both good collectors. The more fully to do justice to the work 

• « On the Flora of the Deyonian Period in North-Bastern America, "—1862. Further 
Observationa on the Devonian Plants of Maine, Ga3p6, and New York "— 18C3. 

t The Perry beds rest uncomformably on a series of supposed Upper Silurian 
beds, which, traced eastwardlj, probably underlie the Devonian plant-beds of 
Lepreau. The Flora of the Perry beds is precisely equivalent to that of the Upper Devo- 
nian of Pennsylvania and New York, and quite distinct firom that of the Lower Carboniferous. 
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of exploration, we took mth us a larg6 boat and two boatmen, so tbat 
we Godd secore abandant and large specimens, and could take time to 
work out the connections of the plants in the beds in which they lie, points of ^^ 
the utmost importance in the study of fossil plants. 

The Gasp6 sandstones have been fully described by Sir W. E. Logan, 
in his Report on the Geology of Canada, 1863. He there assigns to them 
a thickness of 7086 feet, and shows that they rest conformably on the 
Upper Silurian limestones of the Lower Helderberg Group (Ludlow), and 
are in their turn overlaid unconformably by the conglomerates which form 
the base of the Carboniferous rocks of New Brunswick. I shall add here 
merely a few remarks on points in their physical character connected with 
the occurrence of plants in them. 

In my recent visit I obtained specimens of PrototaxUes Logani and 
other characteristic plants from the base of the Sandstones at Little Gasp^. 
This fact, along with the occurrence, as stated in my paper of 1863, of 
rhizomes of Psilophyton preserving their scalariform structure, in the 
upper part of the Marine Upper Silurian limestones, * proves the Flora of »^ 
the Devonian rocks to have had its beginning at least in the previous 
geolo^cal period, and to characterize the lower as well as the upper beds 
of the Devonian series. Li this connection I may state that, from their 
marine fossils, as well as their stratigraphical arrangement, Sir W. E. 
Logan and Mr. Billings regard the lower portions of the Gasp^ Sand- 
stones as the equivalents of the Oriskany sandstone of New York. On 
the other hand the great thickness of this formation, the absence of Lower 
Devonian fossils from its upper part, and the resemblance of the upper 
beds to those of the newer members of the Devonian elsewhere, render it pro- 
bable that the Gasp6 Sandstones, though deficient in the calcareous mem- 
bers of the system seen farther to the westward, represent the whole of 
the Devonian period. 

The Gasp^ sandstones, as their name imports, are predominantly aren 
aceous, and often coarsely so, the sandstones being frequently composed 
of large grains and studded with quartz pebbles. Gray and buff are preva- 
lent colours, but red beds also occur, more especially in the upper portion. 
There are also interstratified shaly beds, sometimes occarring in groups of 
considerable thickness, and associated with fine-grained and laminated 
ar^aceous sandstone, the whole having in many places the lithological 
aspect of the coal-measures. At one place, near the middle of the series, 
there is a bed of coal from one inch to three inches in thickness, associated 
with highly bituminous shales abounding in remains of plants, and also 



• The marine fossils of these beds hare been detennined by Mr. Billings. They are Upper 
SUnnan with an intennixtnze of Lower Devonian in the upper part 
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containing fragments of crustaceans and fishes (Plfery^fo^iM, Ctenacanthm f 
&c). The beds connected with this coal are grey sandstones and grey and 
dark shales, much resembling those of the ordinary coal formation. The 
coal is shining and laminated, and both its roof and floor consist of lami- 
nated bitutninous shale with fragments of Psilophyton. It has no true 
under-clay, and has been, I believe, a peaty mass of rhizomes of Psilophyton. 
It occurs near Tar Point, on the south side of Gaspd Bay, *a place so 
named from the occurrence of a thick dyke of trap holding petroleum in its 
cavities. The coal is of considerable horizontal extent, as in its line of 
strike a similar bed has been discovered on the Douglas River, about four 
miles distant. It has not been recognized on the north side of the Bay, 
though we find there beds, probably on very nearly the same horizon, hold- 
ing Psilophyton in situ. 

As an illustration of one of the groups of shaly beds, and of the 
occurrence of roots of Psilophyton, I may give ilie following sectional list of 
beds seen near " Watering Brook," on the north shore of the Bay. The 
order is descending : 

Ft. Lff. 

1. Grej sandstones and reddish pebbly sandstone of great thickness 

2. Bright red shale 8 

3. Grey shales with stems of Psilophyton^ very abundant but badly pre- 

served 5 

4. Grey incoherent clay, slicken-sided, and with many Rhizomes and roota 

of Psilophyton 3 

5. Hard grey clay or shale with fragments and roots of Psilophyton 4 

6. Red shale 8 

7. Grey and reddish crumbling sandstone 

Groups of beds similar to the above, but frequently much more rich in 

fossils, occur in many parts of the section, and evidently include fossil soils 

of the nature of under-clays, on which little else appears to have grown 

than a dense herbage of Psilophyton, along with plants of the genus 

/ArihroBtigma, 

In addition to these shaly groups, there are numerous examples of beds 
of shale of small thickness included in coarse sandstones, and these beds 
often occur in detached fragments, as if the remnants of more continuous 
layers partially removed by currents of water. It is deserving of notice 
that nearly all these patches of shale are interlaced with roots or stems of 
Psilophyton, which sometimes project beyond their limits into the sandstone, 
as if the vegetable fibres had preserved the clay from removal. In short, 
these lines of patches of shale seem to be remnants of soils on which Psilo- 
phyton has flourished abundantly, and which have been partially swept 
away by the currents which deposited the sand. Some of the smaller 
patches may even be fragments of tough swamp soils interwoven with 
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roots, drifted by the agency of the waves or possibly by ice ; such masses 
are often moved in this way on the borders of modem swamps on the sea- 
coast. 

In the sandstones themselves there are great quantities of drifted plants, 
principally fragments of Psilophyton, which are sometimes matted together 
as if they had drifted in peaty sods, in other cases scattered loosely over ' 
the surfaces, and oflen in very small fragments. The sandstones also 
contain large drifted trunks and stumps of Prototaxites. "^ 

In the coarser sandstones there are numerous bony spines of large fishes 
(^Mackoeraccmihus)^ and in some of the finer beds spines and bony plates 
of smaller fishes, apparently of the genera Coccosteus^ Ctenacanthus and 
LeptacanthvA. In one of these beds my assistant, Mr. Kennedy, was so 
fortunate as to find a nearly perfect specimen of Cephalaspis^ the first 
found in America, and a new species.* 

Some of the finer beds also hold shells of lingula, and lamellibranchiate 
shells of the genus Modiomarpha of Hall. It is a curious point of coinci- 
dence of the Gasp^ sandstones with the old red sandstone of Scotland, that 
there are in some of the dark shales containing these shells and also frag- 
ments of plants, clusters of rounded bodies of the nature of the Parka^^ 
decipiens of Forfarshire, though of smaller size than the Scottish specimens. 
When best preserved they appear as flattened globes with a depression in 
the centre of each and laid close together in one plane. They are most 
frequently attached to loose valves of bivalve shells. They must have 
been soft bodies covered with a tough smooth membrane, and were proba- 
bly the ova of mollusks or crustaceans. Of the latter, fragments referable to 
DiihprocarU^ Eurypterus^ Pteri/gotus, Ceriatocaris and Bet/richia occur in 
these beds. 

Prof. Hall has kindly compared the molluscous remains with those of 
the Devonian of New York. He does not profess to give a conclusive 
judgment on them, but states that their aspect is that of the Hamilton 
group. 

The only remaining point connected with local Geology to which I shall 
allude in these introductory remarks, is the admirable facilities afforded by 
the Gasp^ coast both for ascertaining the true geological relations of the 
beds, and for studying the Devonian plants, as distinctly exposed on large 
surfaces of rock. On the coast of the River St. Lawrence, at Cape Rozier 
and its vicinity, the Lower Silurian rocks of the Quebec Group are well 
exposed, and are overlaid unconformably by the massive Upper Silurian 
limestones of Cape Gasp^, which rise into clifl^ 600 feet in height, and 
can be seen filled with their characteristic fossils on both sides of the Cape. 

* Described bj Mr. H.Woodward in the Geological Magazine (1871) as Cephcdaspis Vawsoni, 
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Resting upon these, and dipping at high angles toward Gasp6 Bay, are the 
Devonian sandstones, which are exposed in ragged cliffii slightly obliqae 
to their line of strike, along a coast-line of ten miles in length, to the head 
of the Bay. On the opposite side of the Bay they reappear ; and, thrown 
into slight undulations by three anticlinal curves, occupy a line of coast 
fifteen miles in length. The perfect manner in which the plant-bearing 
beds are exposed in these fine natural sections may serve to account for 
the completeness with which the forms and habits of growth of the more 
abundant species can be described in the following pages. 

It will be necessary, before closing these introductory remarks, to state 
the reasons which have induced me to suggest in the following pages the 
use of the term " Brian, " as equivalent to " Devonian, *' for the great 
system of formations intervening between the Upper Silurian and the Lower 
Carboniferous in America. I have been induced to adopt this course by the 
following considerations : 1. The great area of undisturbed and unaltered 
rocks of this age, including a thickness in some places of 18,000 feet, and 
extending from east to west through the northern states of the Union and 
Western Canada for nearly 700 nnles, while it spreads from north to south 
from the northern part of Michigan far into the middle states, is undoubt- 
edly the most important Devonian area now known to geolo^ts. 2. This 
area has been taken by all American geologists as their typical Devonian 
region. It is rich in fossils, and these have been thoroughly studied and 
admirably illustrated by the New York and Canadian Surveys. 3. The 
rocks of this area surround the basin of Lake Erie and were named in the 
original reports of the New York Survey the '^Erie Diviaion.^^ 4. Great 
difficulties have been experienced in the classification of the European 
Devonian, and the uncertainties thus arising have tended to throw doubt 
on the results obtained in America in circumstances in which such diffi- 
culties do not occur. 

These reasons are, I think, sufficient to warrant me in holding the great 
JSrie DivUion of the New York geologists as the typical representative of 
the rocks deposited between the close of the Upper Silurian and the beginning 
of the Carboniferous period, and to use the term Erian as the designation 
of this great series of deposits as developed in America, in so far at 
least as th^ir flora is concerned. In doing so, I do not wish to commit 
to the use of this term the officers of the Survey of Canada, or to introduce 
a new name merely for the sake of novelty ; but I hope to keep before 
the minds of geologists the caution that they should not measure the 
Erian formations of America, or the fossils which they contain, by the 
comparatively depauperated representatives of this portion of the geolo* 
^al scale in the Devonian of Western Europe. 
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II. Revision of the Prb-Carbonifbrous Flora, "Vfith Descriptions 

OF New Species. 



1. Devonian or JErian Plants. 

Under this head I shall catalogue in order the several species of fossil 
plants which have been recognised in these beds in Canada, referring in the 
case of species preyiously described to the memoirs in which their 
characters have been published, and adding descriptions of new species, 
corrections of errors, new facts and structures recently obtained, and 
discussions of the nature and aflSnities of the several species, so as to 
bring the whole subject, as far as possible, up to the present state of 
knowledge ; and also introducing such allied species from New York, 
Ohio and Maine as may serve to illustrate the Canadian species. 

In order that distinct notions may be conveyed as to the geological 
horizons of the species, I may state that the typical Devonian or Erian 
series of Canada and New York may be divided in descending order into— 
1. The Chemung group, including the Chemung and Portage sandstones 
and shales. 2. The Hamilton group, including the Genesse, Hamilton and 
Marcellus shales. 3. The Corniferous limestone and its associated beds. 
4. The Oriskany sandstone. As the Corniferous limestone, which is the 
equivalent of the Lower Carboniferous limestone in the Carboniferous period, 
is marine, and affords scarcely any plants, we may, as is usually done for 
like purposes in the Carboniferous, group it with the Oriskany under the 
name Lower Erian. The Hamilton rocks will then be Middle Erian, and 
the Chemung group Upper Erian. In the present state of our knowledge, 
the series may be co-ordinated with the rocks of Ghep^, New Brunswick 
and Maine as in the following table : — 



Subdivisions. 



Upper Devonian 
or Erian. 



Middle Devonian 
or Erian. 



Lower Devonian 
or Erian. 



New York 

and 

Western Canada. 



Chemong Group. 



Qasp6. 



Hamilton Qronp. 



Comiferons and 
Oriskany groups. 



Upper 
Sandstones. 
Long Cove, &c. 



Middle 

Sandstones. 

Bois Brule, 

Cape Oiseau, &c. 



Lower 
Sandstones. 
Gasp^ Basin, 
Little Gaspe, &c. 



Southern 
New Brunswick. 



Mispec Group. 

Shfikie. Sandstone 
and Conglome- 
rate. 

Little R. Group (in- 
cluding Coridaite 
sbaies and Da- 
doxylon Sand- 
stone.) 



I 



Lower 
Conglomerates, 
&c. 



Coast 

of 
Maine. 



Perry Sandstones 



12 CANADIAN FOSSILS. 

In the following pages the subdinsions of the Devonian series will be 
indicated by the letters U.D., M.D., and L.D. The names of Canadian 
species are printed in Small Capitals. Allied species from New York and 
other parts of the United States introduced for purposes of comparison, 
are printed in Itcdics. As I have not copied in this Report any of the 
figures published in my previous papers, or the remarks there made on 
the localities and relations of the species, I have given references to 
these papers in the case of each species. In these references the initials 
" J. G. S." indicate the Journal of the Geological Society of London, 



( Conifer cBy ^<?.) 
Gbnus Dadoxylon — Unger. 

1. Dadoxylon Ouangondianfm, Dawson. — ( PI. I, Figs. 1 to 4 & Fig. 
15.)— Canadian Naturalist VI, 165 ; Figures 1 to 4. J. G. S. XVIII, 
306. Acadian Geology, 2nd ed. 635, Fig. 185. — M.D., New Bruns- 
wick. 

^' Branching trunks, with distinct zones of growth, and a pith of the 
Sternbergia type. Wood-cells very large, with three to five rows 
of contiguous, alternate, hexagonal areoles with oval pores. Medul- 
lary rays with one to three series of cells, and as many as fourteen 
rows of cells superimposed on each other." 

Since the publication of my former papers, several additional specimens 
of this tree from the St. John beds have been sliced and examined micro- 
scopically, without showing any farther peculiarities of structure. It is 
evidently an Araucarian Conifer, having regular hexagonal areolations in 
the cell walls, enclosing rounded discs in which are placed oval oblique 
pores resembling those of the Taxinese. Like some similar conifers in 
the Carboniferous, it has a distinct Sternbergia pith. (PI. I, Fig. 15.) It 
difiers from the Carboniferous species of Dadoxylon in the great size of its 
woody fibres and the more numerous rows of pores or discs on their 
sides. 

The specimens found at St. John, in the so-called ^^ Dadoxylon Sand- 
stone," are partially carbonized, and partially silicified, calcified or pyritized. 
The carbonaceous matter is anthracite, and in some places films of it have 
the lustre and appearance of graphite. When the calcified portions are 
acted on by a dilute acid, the carbonaceous matter can be recovered in a 
pure state and capable of showing the fibres and their pores under the 
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microscope ; but in this condition the pores present a mere reticulation 
-without any appearance of proper discs. When portions containing pyrites 
are submitted to the action of dilute hydrochloric acid, the pyritized parts 
remain and can be separated. These, seen under the microscope as opaque 
objects, often show the most beautiful casts of the fibres, exhibiting the 
discs in great perfection on their surfaces. As is often the case with other 
fossil woods, imperfectly preserved specimens show a tendency to radia- 
ting crystalline structures which are often curiously complicated with the 
radiating cracks following the medullary rays and the concentric lines of 
growth. Fig. 1 shows a specimen of this kind as seen in a polished trans- 
verse section. 

More recently, the officers of the Geological Survey have collected at 
Lepreau, New Brunswick, additional specimens of this species, differing 
somewhat in their state of preservation from those at St. John. They are 
compressed and silicified, and shew the more minute structures of the 
woody fibres even more perfectly than the specimens previously in my 
possession. They exhibit the peculiar oblique arrangement of the pores 
which is also seen in some Carboniferous species, as well as in the wood 
of some Sigillaridd, and in the modem world is observed in Cycads and in 
Taxine conifers. They also show, better than my former specimens, the 
medullary rays, composed of from one to three series of cells, and with as 
many as fourteen cells sometimes superimposed on each other. It will be 
observed that this species thus occupies a position intermediate between the 
ordinary species of Dadoxylon^ and those with several series of cells in 
the medullary rays, which Brongniart has separated to form his genus 
JPaloeoxyhn. 

No specimens which can be certainly regarded as the foliage or fruit 
of this species have been found. The specimens all appear to be drifted 
trunks, and the largest hitherto found, in so far as I am aware, was twelve 
inches in diameter. This specimen was collected by Mr. Matthew, and 
was stated to have had a cast of a Sternbergia pith no less than two an(} a 
half inches in diameter. Judging from the analogy of recent plants, this 
great diaokter of the pith would indicate that th^ branches must have 
been few and thick, unless indeed we suppose that this feature was limited 
to the main stem, and that small branches of different structure have 
sprung in whorls from its sides. 
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The three following species are allied forms from New York and Ohio : 

2. Dadoxylon Halli, Dn,— (PL I, Figs. 6, 6.)— J. G. S., XVIII, 306 ; 

PI. Xm, Fig. 11.— M.D., New York. 

" Wood-cells very large, with five rows of contiguous, alternate, hexagonal 
areoles. Medullary rays very frequent, and with as many as thirty 
rows of cells superimposed." 

On this species I have no further information to offer, and merely figure 
a few cells for the sake of comparison. The chief difference between it 
and the last species is in its medullary rays, which are very frequent and 
composed of as many as thirty cells superimposed. 

3. Dadoxylon Newherryi^ Spec. Nov., — (PI. I, Figs. 7 to 9.) — M.D., Ohio. 

CdU more blender than in the last species^ areoles in two or three rows^ with 
large ohlique pores. Medullary rays very numerous^ of about 
eighteen rows of narrow cells in two series. 

This is a specimen of wood communicated to me by Dr. Newberry, 
by whom it was collected in the Hamilton Oroup ^Middle Devonian) in 
Ohio. It indicates a form quite distinct from the preceding, and more 
nearly akin to the Carboniferous conifers. 

Genus Ormoxtlon — Dn. 

^.— Ormoxylon Erianum, G. & S. N.— (PL I, Figs. 10 to 14.)— M.D., 
New York. (Portage Group.) 

Woody stems y with cells of the character of those of Dadoxylon^ very thick' 
walledjWith three rows of hexagonal areoles ^ having oval pores. And 
filedullary rays of one row of cells. Pith-cavity composed of a 
series of spherical chamberSy separated by thick transverse ceUular 
partitions. ^ 

The specimen from which the above characters are derived was col- 
lected by Prof. Hall in Schoharie County, New- York. At first sight it 
has the appearance of a stem of Megaphyton, with a row of circular leaf- 
scars, but on closer examination this appearance is found to be deceptive ; 
the round spots being in reality casts in fine sandstone of a series of cham- 
bers, constituting a pith-cavity, and enclosed in a flattened carbonized stem. 
Before being flattened, the stem with this singular medullary cylinder 
must have borne some resemblance to the sheU of an OrmoceraSj a cir- 
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cumstance which has suggested a name for the genus. The wood of the 
specunen being carbonized and compressed, unfortunately retains its struc- 
ture very imperfectly. With some difficulty, however, I was enabled to 
obtain shreds of the wood showing the tissues represented in the figures, 
though the general arrangement of these tissues could not be made out 
any farther than that the cells were arranged in radiating rows, and that 
there were probably rings of growth. The specimen preserved no exter- 
nal markings and was evidently decorticated. It must have been about 
two inches at the least in diameter, independently of the bark. 

The character of the pith suggests affinities with Calamodendron^ and 
shows that the plant must have borne on its nodes verticils of leaves or 
branchlets, but the structure of the wood is distinct from that of Calamo- 
dendron, and similar to that of Conifers. It is too dense and thick- walled 
for that of SigiUaria, The plant therefore stands by itself, and apparently 
occupies a place between Oalamodendron and Dadoxylon^ but nearer to 
the latter. 

For comparison I have figured one of the pith-diaphragms of the modem 
Cecropiapeltata, (Fig. 16.), and a section otthefithiOtDadoxylon Ouanr 
gondianum^ (^\g* 15.) ; also the pith of a Carboniferous Dadoxylon. (Fig. 
17.) It is evident that the arrangement of the parts in the Erian Dado- 
xylon has some points of resemblance to that in thQ present species, while 
that from the Carboniferous also resembles it, though less closely. The 
present species is thus, in so far as its pith is concerned, a true Stern- 
ber^a, but with very distinct and very thick diaphragms, in the former 
respect approaching to the pith of Calamodendrony but without ii% verti- 
cal striation on the surface of the pith cylinder, a circumstance which 
indicates an arrangement of the woody wedges more akin to that of 
Dadoxylon or Sigillaria than to that of Oalamodendron. 

It is further to be observed that this species agrees with Oalamoden- 
dron in having the diaphragms incomplete or perforated in the middle, so 
as to be capable of freely admittmg sand into the interior^ As shown in 
the figure, however, this was also the case with Dadoxylon Ouangondia- 
num^ and. possibly with some of the SigillaricB^ into the pith-cavity of 
which in like manner sand has penetrated, so as to produce casts of the 
pith in the form of Stemhergioe. 
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Genus Prototaxitbs — ^Dn. 

6. — Prototaxitbs Logani, — ^Dn. (PL II, Figs. 18 to 27.) — J. G. S. 
XV, 484 ; Fig. 4. Report of Geological Survey of Canada, 401 ; Fig. 
430.— L. & M.D., Canada. 

» 

" Woody and branching trunkSj with concentric rings of growth and medr 

vllary rays. Cells of pleurenchuma not in regular lines, cylin- 

*dricalj thick-walled, with a double series of spiral fibres. Discs 

or bordered pores feio, circular and indistinct. The specimens are 

usually Bilicified, with the bark in a coaly state.^^ 

This species was described, and the genus Prototaxites established, on 
the evidence of specimens collected by Sir W. E. Logan, and of a trunk 
eighteen inches in diameter observed by me in Gasp^ on my first visit. In my 
more recent visit, I was so fortunate as to find two additional trunks 
imbedded in the sandstones. One was about two feet in diameter, and with 
seven feet of its length exposed. The other was not less than three feet 
in diameter and of unknown length, only a few feet of the larger end 
having been uncovered. Both were prostrate and silicified. In addition 
to these we found at Little Gasp^, near the junction of the Gasp6 sand- 
stone with the Upper Silurian limestone, two stumps of trees of this spe- 
cies, with spreading roots. As they did not appear to be imbedded in 
an underclay, but in the ordinary sandstone, I suppose them to have been 
drifted stumps. They are, however, of importance as shewing the exis- 
tence of these trees at the beginning of the Devonian period, and also as 
proving that the roots were similar in ,form and structure to the stem, 
and of woody character. Loose fragments of the silicified and carbonized 
wood of Prototaxites, recognizable by its structure under the microscope, 
were also found in several places, and specimens were obtained by Prof. 
Bell, of the Geological Survey, in places not visited by me. These facts 
show that these trees are by no means rare ; and they occur under pre- 
cisely the same conditions with the drifted trunks of Coniferous trees found 
in the sandstones of the coal formation. This mode of occurrence, as 
compared with that of Stigmarioe, Lepidodendra, &c., in the same beds, 
shows that the wood of Prototaxites must have been comparable to that 
of ordinary Coniferous trees in durability, lightness, and resistance to 
water soakage. Two of the larger trunks we found are represented in 
situ, in the wood-cuts. 

Though all the trunks hitherto found are silicified, and dark in colour 
except when stained with ferruginous matters, they difier very much in 
their state of preservation. In some cases the wood appears as a homoge- 
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neous black chertjr mass, only f^ntly marked with a lon^tadinal striatioa. 
parallel to the fibres. It then presents its structures in a perfection unsur- 
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2Vtmi ^ ProMaxiM Loacatt,ntaHy Uov/wt in diaatUr, atuenin tit diff near Liott Cope 

passed by any fossil wood known to me. In other cases the infiltrated 
ailiciooa matter has a granular character, and the texture is destroyed or 
broken up in such a manner as to resemble a coarse cellular Btractnre- 
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Ln other cases a concretionary action has been established, whereby 
circular radiating spots haye been produced, interfering with the struc- 
ture ; and in some instances this goes so far as to gi^e the whole mass a 
sort of oolitic appearance. (Fig. 23.) 

By preparing and comparing with each other a large number of slices, 
I have been able to recognize, under all these different states of preserva- 
tion, the same structures originally described by me in the paper above 
cited. • All present cylindrical woody fibres, marked with irregular spiral 
lines, and indications, perhaps illusory, of small round pores placed at 
unequal intervals. The woody fibres are of great length, but not closely 
in contact with each other, giving to the wood a lax appearance, like that 
in very young Coniferous stems. The fibres are not placed in regular 
radiating series, but are divided into wedges by radiating bands repre- 
senting the medullary rays, and there are distinct lines of growth in which 
the fibres are of smaller diameter than elsewhere. I figure some of these 
appearances as presented in the specimens more recently obtained.* 

With the exception of the lines of growth, I have fidled to observe any 
change of structure in passing from the circumference to the centre. No 
pith has been observed, and the bark, when present, is thin and coaly. 
The roots have precisely the same structure with the stems, except that the 
fibres appear to be a littie larger, and with the walls less thickened. (Fig. 
27). 

In all the specimens there are evident indications of medullary rays, 
in radiating bands and lenticular spaces traversing the wood ; but the 
structure of the rays has perished, as one frequently observes in old and 
weathered trunks of modern trees. This would either indicate that the 
medullary rays were lax and perishable, or that all the specimens have 
been much decayed before fossilization. (Figs. 20, 21, 22, 25). 

In one instance a large branch was observed to be given off, and on 
other trunks knots representmg the attachment of small lateral branches, 
like those of ordinary pines, were found. The most remarkable external 
marking consists in certain transverse swellings which give to the trunk 
an irregularly articulated appearance (Fig. 19). These swellings are 
connected with a gnarled appearance of the external layers of the wood, but 
the internal layers appear smooth, as if the structure supervened in an 
aged condition of the trunk. Two explanations of it occur to me : — 
(1.) The swellmgs may mark lines firom which whorls of small branches 

* In some of the more perltect specimens the fibres appear as if connected with each other 
hj fine reticulations or bj the dark bars of the thickened walls passing from one to another. 
This carious appearance it is difficult to explain. It majr either depend on the state of pre- 
lerration of the specimens or on some peculiarity of structure at present unknowa 
tome. 
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were ^ven off in suflScient number to cause an irregularity of growth in 
the layers of wood covering the remains of these branches. This appear- 
ance may be obsenred in stenia of modem trees giving off many branches 
at one level. (2.) The old trunks may have produced rings of aerial roots ; 
perhaps after their bases were partially buried under sediment or accumu- 
lations of vegetable soil. In some cases holes or depressions occur along 
the course of the swellings, which may mark the points of attachment of 
the branches or roots referred to^Fig. 19 a). 

That Prototaxites was essentially distinct from any other known tree of 
the Palaeozoic Period is obvious ; but in the absence of all knowledge of 
its foliage and fructification, any attempt to divine its affinities must be 
merely conjectural. Its want of proper vascular tissue, along with its 
dense woody structure and regular exogenous growth, ally it to conifers ; 
4md among these its spirally marked fibres approach more nearly to those of 
the TaxineoB than to any other tribe. Among Palaeozoic plants, its structure 
more nearly resembles that of the wood to which I have given the name of 
Nematoonfhm^ than any other type. Indeed this might be placed with 
Prototaxites, but for the absence of any evidence of exogenous growth in 
the former. Prototaxites may also be compared with Aporoxylon of Unger, 
but it differs in several essential particulars, though both may be regarded 
as prototypal conifers. Among more recent fossil species, the tertiary 
genus Spiropitf/8 of Goeppert presents some distant pomts of resem- 
blance.* 

It is perhaps worthy of notice that the plant recenfly described by Mr. 
Hincksf {Eaphyton explanatum), from the Lower Arenig rocks of St. 
David's, has a tissue of uniform cylindrical cells resembling those of Pro- 
totaxites or Nematoxylon. It may have been a root or small branch of a 
tree of this description. In specimens from the Ludlow of England 
kindly shown to me by Mr. Etheridge of the Geological Survey of Great 
Sritm, I found fragments of wood with the structure o{ Prototaxites. 

Prototaxites is the oldest exogenous plant at present known to us, and 
the type is as yet confined to the Lower and Middle Devonian. It was 
contemporary with Dadoxylon m the latter of these periods, but is struc- 
torally as widely separated from that genus as from modem Taxine and 

* Mr. Carruthen has kindly pointed out to me some structnral points in which this remark- 
Able plant resembles Algae of the £uniljr Codiss^ the long tubes traversing which he com- 
pares with the cells of JfrotoiaxUea, For the reasons stated in the text, howerer, I cannot 
-accept this as an indication of true affinity, and must belieye the plant to have been a terres- 
trial tree exogenous in its mode of growth. The high botanical skill of Mr. Carruthers, 
howeyer, renders it important to state his yiewe, in the present imperfect state of our know- 
ledge of this truly wonderful plant. 

t Geological Magazine, Dec, 1869. See also infra, §111. 4. 
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Araucarian trees. If the type ot Dadoact/hn was introduced in the Middle 
Devonian, that o{ Prototaxitesmeij then have been verging on extinction ; 
and should forests of the Silurian period become known to us, we may hope 
to find in them additional species of Prototaxites. In the meantime it is 
certain that no species of fossil tree hitherto described presents histolo* 
gical features more primitive in aspect, and more remote from existing 
forms of vegetation than Prototaxites, In this respect it presents a marked 
contrast to Dadoxyhn^ and also to the contemporary acrogenous plants, 
whose structures, in so far as known, are almost precisely similar to those of 
their modem representatives. 

Genus Nematoxylon. — Dn. 

6. Nbmatoxylon ckassum, Dn. — (PI. XI, Fig. 137.) — J. G. S., XIX, 

366 ; PL XIX, Fig. 24.— M.D., Gasp^. 

*' Fragments of wood with a smooth thin bark, and a tissue wholly composed 
of elongated cylindrical cells with irregular pores or markings. No 
pith, medullary rays, or rings of growth. " 

7. Nbmatoxylon tbnue, Dn. (PI. XI, Fig. 135-6.)— Ibid. 467 ; PK 

XVIII, Fig. 23.— M.D., Gasp^. 

" Slender stems with thick coaly bark, and woody fibres of much smaller 
diameter than in the last species, and marked with minute dots.'* 

I place these plants here, simply because of the resemblance of their 
tissues to those oi Prototaxites^ with which it is possible that they may have 
had some connection, being, perhaps, stems or slender roots of similar 
species of smaller size. No additional specimens have been obtained, since 
the publication of my paper above cited, which would indicate that speci- 
mens of these plants are rare at Gasp^ ; and they have not been found 
elsewhere. The original specimens were collected by Mr. Bell of the 
Geological Survey. 

Genus Aporoxylon. — Unger. 

8. Aporoxylon, sp. — J. G. S., XVIII and XIX. — ^U.D., Maine^ 

New York. 

The plant originally described by Unger as Aporoxylon primigenium * 
and referred by him to Coniferas, may have been more nearly allied to 
Prototaxites than other described forms. It differs principally in the 

* Palsontologie dea Thuringer Waldes, 1836. 
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Tegular arrangement of the cells in radiating series and in their want of 
spiral stracture. It would be difficult to distinguish this genus in obscure 
or badly preserved fragments, from Prototaxites on the one hand or 
Dadoxj/lan on the other. For this reason, in my former paper, I placed 
with some diffidence in the genus Aporoxylon certain fragments from New 
York and from Maine which presented at least the negative characters 
of the genus. I have not as yet been able to obtain any further specimens 
enabling me to be more confident on the subject. 

Casts of Pith-Cylinders. 

9. Sternbergia. Sp.— (PL III, Figs. 28, 29.) 

These transversely marked casts of pith-cylinders are now knovm to 
have belonged to trees of several different genera, e. g, Dadoxyhn^ SigiU 
laria^ Lepidodendron^ Leptophleum. I figured in my paper of 1861, and 
more recently in Acadian Geology, 2nd edition, the Sternbergia pith of 
Dadoxylon Ouangondianuniy found in the interior of the calcified stem. 
In my paper of 1862 (J. G. S., XVIII), I showed that Leptophleum 
rJiombicum has a similar pith. I have since obtained specimens collected 
by Mr. Matthew at St. John, and by Mr. Weston at Lepreau, showing 
similar casts, entirely denuded of the wood in which they were no doubt 
at one time enclosed. To what plants they belonged I do not know, but 
they sufficiently resemble the fithoi Dadoxylon Ouangondianum to render 
it possible that they represent trunks of that species which have perished 
by decay. They may however have belonged to stems of Leptophleum. 

(Sigillarice.) 
Genus Sigillaria. — Brong. v. 

10. Sigillaria palpebra, Dn.— J. G. S., XVIII, 307 ; PI. XIII, 
Fig. 12. — ^M.D., St. John, New Brunswick. 

-** Ribs narrow, about a quarter of an inch in width. Leaf-scars transversely 
acuminate, small. " 

11. Sigillaria Vanuxemii^ Goeppert. — Flora Silurisch, &c., p. 546. 

J. G. S., XVIII, 307 ; PI. Xn, Fig. 7.— U. D., Oswego, New York. 

-** Areoles hexagonal, rather longer than broad. Vascular scars indis- 
tinct* apparently two in each areole. Bark thick. Ligneous 
surface obscurely ribbed, with small elongated scars in the furrows. 
Woody axis sulcated longitudinally; its diameter equal to one- 
fourth that of the stem. There are about twelve rows of areoles 
on a stem half an inch in diameter." 
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12. Sigillana timplicitat, Yanuxem. — Report Geology of New York, p 
190, Fig. 64.-^. G. S., XVIII, 308.-U.D., & M.D., New 
York. 

• 

<^ Ligneous surface with narrow, slightly rugose elevated ribs, about a 
quarter of an inch wide, in a stem five inches in diameter. Iieaf- 
scars indistinct." 



(Syringodendron gracile^ Dn. — J. G. S., XVIII, 303 ; PI. XIII, 
Kg. 14. — M.D., Akron, Ohio. It is probable that the beds from which "this 
plant was obtained may be Lower Carboniferous.) 



To the above I have no new species to add, nor have I any additional 
^acts to communicate. It may be observed that of the above species, S, 
Vanuxemii represents the group of ribless Sigillariee to which 8. elegant 
of the coal measures belongs. The other two species are predecessors of 
the ordinary ribbed Sigillariae of the Carboniferous. From the paucity of 
specimens of Sigillariae it would seem either that these plants were rare in 
the Devonian period, or that the localities hitherto explored were excep- 
tionally unfavourable to their growth or preservation. In Europe, Devo- 
nian Sigillariae would seem to be still more rare, even if we regard S. 
Haxamanniana of the lower Devonian of Sweden as a good species, which^ 
I confess, appears to me doubtful. 

All of the above species, with one exception, seem to have been of small 
size, a remark which also applies to many of the Devonian Stigmarise^ the 
roots of these trees. 

Roots of Sigillabi^. 

18. Stiqmaria perlata, N. S.— (PI. Ill, Fig. 82.)— J. G. S., XVIII, 
809.— M.D., St. John, New Brunswick.* 

AreoleB large^ di%tinct^9urrounded by a circular rim or margin; hark irre- 
gularly rugoBe, 

* I have seen in London specimens of a large stigmaroid'root in some respecta similar 
to the above species. I,t is from the Upper Devonian of Kiltorean in Ireland, and is stated 
by Mr. Bailey to be the root of an apparently lepidodendroid tree, with round scars, and 
in the old stems a tendency to vertical ribs. It is labelled Sagenaria BaUeyana, but is 
evidently not a Sagenana, and of the type of the plants named by Haughton Cyclot- 
iigma. Some of my Devoniad Stigmariae may have belonged to similar plants. See infra 
under " Cyclostigma." 
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14, Stigmaria areolata, S. N.— (PL III, Fig. 33.) — M.D., Gasp^. 

Shears about a line in diameter^ and when traced spirally ^ distant from 
each other about one and a half times their diameter. In the 
specimen^ which seems to be an impression^the scars are depressed 
and separated from each other by raised spaces^ in the centre 
of each of which there is a slight waving furrow ^ giving an 
areolated appearance. 

The specimen is a small fragment, but distinctly marked, and was 
obtained from one of the beds associated with the small bed of coal near Tar 
Point, Gasp^ Bay. Its position is thus in the lowest part of the Middle 
Devonian. It is interesting thus to find a Stigmaria associated with a De- 
Yonian coal-bed, even though, as I have elsewhere stated, the greater part 
of this coal appears to be composed of remains of Psilophjton. 

15. Stigmaria MiNUTissiMA, S.N. — (PI. Ill, Fig. 84.) — L.D., Gasp^. 

The small but well-characterized fragment represented in the figure, seems 
to belong to a verj minute Stigmaroid root, of which only small pieces 
have been found scattered on the surfaces of the Gasp^ sandstones. 

16. Stigmaria exiguay Dn.— (PL IIIj Fig. 80.)— J."G. S., XVIII, 308 ; 
PL XIII, Fig. 13.— U.D. Elmira, New York. 

^* Scars small, in depressed spaces, six in an inch vertically. Stem 
cylindrical, an inch in diameter." 
It may admit of question whether this is not a branch of a species of 
Cyclostigma^ rather than a Stigmaria. 

17. Stigmaria pusilla, Dn.— (PL III, Fig. 81.)-J. G. S., XIX, 460 ; 
PL XVII, Fig. 8.— tJ. D. Peny, Maine. 

<^ Allied to S. exigua, but with larger and more distant scars, not in de- 
pressed areoles. 

18. DiDYMOPHYLLUM RENIPORME, Dn. — (PL III, Fig. 35.)— J. G. S., 
XVm, 309 ; PL XIU, Fig. 15.— M.D., New York. M.D., Gasp«. 

" Areoles prominent, spirally arranged, reniform ; each resembling a pair 
of small stigmaroid areoles attached to each other. Areoles 
one twentieth of an inch in transverse diameter, and about one 
fourth of an inch distant transversely and three eighths vertically, 
in a stem three fourths of an inch in diameter." 
This plant, as stated in a former paper, I regard as a form of Stig- 
maria with rootiets in pairs, or double rootiets. The ori^nal specimens 
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were from Prof. Hall's New York coUections ; but Prof. Bell has siifce 
found the species in Gasp^. 



Of the above stigmaroid roots, that referred to, S. perlata^ is of large 
size and has its rciotlets attached, as if in situ. It must have belonged to 
a Sigillaria of large dimensions, or to a plant allied to the Kiltorcan 
Cyclostigma. It is from the Fern Ledges at St. John, in which, as yet, 
BO stem of Sigillaria has been discovered, except somewhat obscure 
fragments, and that on which I founded the species S. palpebra. The other 
species of Stigmaria, noticed above, are all of small dimensions, correspond, 
ing in this respect with the slender character of the majority of the stems 
hitherto found in the Erian beds. 

Leaves of SiGiLLARiiB. 

19. Cyperites, sp.— (Plate III, Figs 36 to 38).— M. D., Akron, Ohio. 
M.D., St John, New Brunswick. U. D., Perry, Maine.- 

Leaves of Sigillariae, precisely similar to the so-called Ct/perites of the 
€oaI Measures, are not infrequent in the Devonian rocks of St. John, 
Perry and Ohio ; but to what species they belong is at present unknown. 
3 figure two species from St. John and another from Perry. 

QOalamodendrece and Calamitece.^ 

Ghnus Calamodbndron. — ^Brong. 

20. Calamodbndron antiquius, S. N.,— (PL III, Fig. 39.)— M. D., 
Lepreau, N. Brunswick. 

Jtibs unequal, about nine on a flattened stem half an inch wide. Articula- 
tions distinct. Flattened woody envelope about a qyt^rter of an 
inch wide, on either side of the ribbed axis. 

The above is a description of a specimen rather than of a species ; but it 
implies the recognition of a new form in our Devonian rocks. Calamo- 
4endra are casts of the pith-cavities of plants of very curious structure, and 
as yet not well understood affinities, though probably allied to Calamites 
and Sigillariae. The present and the next species were collected by Mr. 
Weston at Lepreau . 
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"21 . Calamodbndron tentjistriatum, S. N.,— (PL III, Fig. 40.)— M.D., 
Lepreau, New Brunswick* 

JSurface of the pith-cast marked with numerous sharp angular s trice, crossed by 
slightly constricted articulations, distant from each other rather more 
tJuxn the diameter of the stem. Woody envelope unknown. 

This specimen exhibits external markings somewhat similar to those of 
-C approzimaium of the coal formation, but much more slender and 
delicate. It is obviously not a Calami te, but the cast of the pith of a 
Calamodendron. 

The foregoing species of Galamodendra are casts of pith-cavities in 
some respects allied to Siemhergia. The species pf the next genus are 
founded on plants showing their external surfaces, and of very different 
•character, as I have elsewhere endeavored to show.* 

Genus Calamites. — Suckow. 

22. Calamites QBornia') inornatus, Dn. — J. G. S., XVIII, 810 ; 
PL XVII, Fig. 66.— M. D., Cayuga L., New York. M. D., Kettle 
Point, Ontario. L. D., Gasp^. 

*^ Ribs continuous, as in C. Transitionis, but flat and broad, the breadth 
of each being a quarter of an inch in a stem four inches in 
diameter. Nodes distinct, prominent in the flattened stem, 
owing to their greater density as compared with the intemodes." 

Of this remarkable species no further illustration has been obtained. If, 
as suggested in my description, from the great amount of coaly matter 
produced by it, it was a woody plant, it may possibly be a Calamodendron 
rather than a Calamites ; but further and better-preserved specimens would 
be required to prove this. Schimper (Pal. Vegetale) suggests that it 
may be a broad-ribbed variety of the next species, but this I think scarcely 
possible. 

23. Calamites (Bornia) transitionis, Goeppert. — (PI. IV, Figs. 41 to 
46). — ^Flora des Uebergangsgebirges. Can. Nat. vol. VI., J. G. S., 
XVIII, 804. — M. D., St. John, and Lepreau, New Brunswick. 

The specimens obtained since my former publications on this subject, 
confirm my belief that this plant, as found at St. John, is identical with 
Goeppert's species. The very unequal size of the ribs and of the stems 

• J. G. S., 1866, p. 134. Acadian Geology, 1869, p. 440. J. G. S. 1871. 
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in a large number of specimens which I have examined, leads to the con- 
clusion that it was a plant of considerable size and extensively branching. 
In one specimen of a slender branch I have found the leaves still attached 
to one of the nodes (Fig. 42). They were extremely long and narrow 
like those of (7. eiatii of the Carboniferous. I now find that the long leaves, 
Tjrhich I formerly referred with doubt to Sternberg's Asteropht/lfites 
longifoliay are probably the leaves of this species, borne often on;very 
slender branchlets. Qoeppert, on the evidence of internal structure, re- 
gards this plant as intermediate between Calamitea and CaJamodmdron, 
Its leaves would go far to prove that it is a true Calamites. 

Schynper places the two preceding species in the genus Bomia of 
Boemer (not of Sternberg), characterizmg this genus by the continuous 
ribs, dichotomous leaves and ovate elliptic strobiles, having scales each 
with a scar in the centre of its exterior surface. Goeppert has also shown 
that the tissues of Calamites trarmiioms are somewhat intermediate 
between those of Calamites proper and Calamodendron. These 
considerations are certainly suflScient to warrant at least a sub-generic 
distinction. With regard to one of them, however, I do not find it to be 
borne out by my specimens, which show that the leaves were not bifurcate, 
as represented by Schimper, but simple, and of the same texture with the 
leaves of ordinary Calamites, and the branchlets of Equisetum. It was in 
studying the leaves of this plant from St. John, that I first observed the 
delicate microscopic transverse striation represented in Fig. 42 B, and 
which I afterwards found in the leaves of Carboniferous Calamites and of 
the modern JEquisetum limosum. This peculiar marking results, in the 
branchlets of the modem Equisetum, from the arrangement of rows of 
transverse stomata or breathing pores, and no doubt shows a similar 
arrangement in the ancient Calamites. This observation, which establishes 
the homology between the leaves of Calamites and the branchlets of 
Uquiseta, will be referred to farther on under Asterophyllites^ as a means 
of distinguishing these plants from Calamites. I mention it now merely to 
indicate what, if Schimper's observation is correct, will constitute an 
essential difference between the St. John plant and the C. transitionis of 
Europe. Schimper, I may add, identifies this species with C. radiatus of 
Brongniart. 

24. Calamites cannabpormis, Schlotheim.— (PI. IV, Figs. 47, 48.)-- 
J. G. S., XVm, 310.— M. D., St. John, New Brunswick. 

I have examined a number of additional specimens representing this 
species, from the Devonian of New Brunswick, but cannot find any charac- 
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ters separating it from the specimens found in the Carboniferous. It was^ 
a true CatamiteSy and several of my specimens show the scars of the 
branchlets at the tops of the ribs. I have also specimens showing the 
base of the stem, terminating in an oblique blunt point, exactlj as in the 
Carboniferous species, and showing that these plants grew iif groups or 
stools in the manner of ordinary Calamites of the Goal Measures. 

26. Calamites Sp.— (PI. IV, Fig. 49,)— M. D., St. John, New Bruns- 
wick. 

Among Prof. Hartt's collections from St. John is a fragment of an erect 
stem about five inches in diameter, showing one node similar to those of 
(7. transUionU, but with the ribs twice as wide as in specimens of that 
species of the same size. The ribs are, however, very variable in the same 
species in Calamites, It has remains of woody tissue on the surface, 
which show obscure indications of large reticulated or multiporous vessels, 
similar to those of ordinary Calamites (Fig. 49 a). It may possibly^ 
indicate a distinct species, intermediate in external characters between C^ 
travmtionis and (7. inomcUtiSj or may perhaps be a variety of the latter. 
In any case its tissues seem to be those of an ordinary Calamite. 

GbNUS AnARTHROOANNA, — GOEPT. 

26. Anarthrocanna Perrt/ana, Dn.— J. Q. S., XIX, 461 ; PI. XVIII, 
Fig. 21.— U. D. Perry, Maine. 

*^ Stem cylmdrical, swelling slightly at the nodes ; ribs flattened, about 
fourteen in the circumference of a stem three-fourths of an 
inch in diameter ; ribs at the nodes apparently continuous with 
the decurrent verticillate (?) petioles or branchlets (?). 

I place this fragment in connection with the Catamites with some doubt ; 
the only specimen found being very uncertain in its relations. 

(^Asterophylliteoe.^ 

Genus Astbrophyllites, — Brong. 

27. Astbrophyllites parvxjla, Dn. — Canadian Nat. VI, 168; Fig. 

6. — M. D., St. John, New Brunswick. 

'' Branchlets slender ; leaves five or six in a whorl, subulate, curving 
upwards, half a line to a line long; intervals equal to the- 
length of the leaves or less ; stems ribbed, with scars of ver- 
ticillate branchlets at the nodes." 

Only a few small firagments of this species have been added to my 
former collections. It seems to be very rare. 
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28. ASTEROPHYLLITBS LATIFOLIA, Dn.— (PI. V, FlgS. 50 to 53.) — J. G. 

S., XVm, 311 ; PI. XIII, Fig. 17.— M. D., St. John, New Bruns- 
wick. 

^* Stem somewhat slender, with enlarged nodes. Leaves oblong-lanceolate, 

about thirteen in a whorl, one-nerved, longer than the intemodes. 

Length of leaves varying from one-fourth of an inch, near the 

ends of branches, to an inch or more. Strobiles cjlindrical, with 
oval spore cases and narrow pointed bracts." 

Numerous additional specimens of this beautiful species are in Prof. 
Hartt's collections. They show that the whorls of leaves were borne on 
'branchlets attached close to each other in a pinnate manner, on a jointed, 
striate and apparently woody stem. With the leaves are strobiles or spikes 
of fructification, having whorls of narrow pointed scales apparently cover- 
ing oval spore-cases. On the same surfaces are also dense leafy bodies, 
(Fig. 52) which I regard as the undeveloped extremities of stems or 
branches. All these parts are perfectly paraUel to those of Asterophyl- 
lites foUo9u%y L. & H., of the Carboniferous, of which this species may 
be regarded as the Devonian representative, differing, however, in the 
number of leaves in a whorl, and slightly in the form of the leaves, and 
the habit of growth. 

^9. ASTEROPHTLLITES ACICULARIS. Dn. — (PL V, Figs. 5-4 to 57. — 

J. G. S., XVIII, 310 ; PL XIII, Fig. 16.— M. D., St. John, New 
Brunswick. 

^' Stems slender, striated, thickened at the nodes, leafy. Leaves one-nerved, 
linear, slightly arcuate, ten to fifteen in a whorl, longer than the 
intemodes. Length of leaves one-half to three-fourths of an inch. 
Strobiles small, oval, with acicular bracts." 

In some of Mr. Hartt's specimens, this and the last species are asso- 
ciated in such a manner on the same slabs as to suggest a suspicion 
that they may have been portions of one species. I have failed, however, 
to trace any connection or intermediate gradations, and, on the other hand, 
there are organs of fructification associated with the present species which 
are quite distinct from those of the last. They are small oblong strobiles 
with narrow leaves or scales, and sometimes in groups of two and three 
together. (Figs. 56, 56.) 

The specimens recently obtained show that this species was similar in 
its habit of growth to the last (Fig. 64), and it grew apparently in the 
same places. 
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This species in its general fonn resembles A. equisetiformis, Brong., 
and in its fructification A. riffidusy Sternberg, as figured by Geinitz. I 
observe that Schimper has twice quoted this species, referring to the 
same figures and description in both cases. In page 327 he places it 
under Calamoeladus^ as an uncertain species of Calamite leaf. At page 
349 he places it under Annularia as a synonym of A, radiata^ Brong. 
I must dissent from both of these contradictory decisions. The species 
is, however, closely allied to A. radiata, Brong., differing principally in 
the form and number of the leaves. It had a stiff or rigid stem, with a 
stout vascular axis, and though the leaves sometimes seem united at the 
base, they fell off separately, and, in some beds, great numbers occur 
detached. 

30. ASTEROPHYLITES SCUTIGBRA, Dn. — (PI. V, Figs. 68, 69).— J. G. S.y 
XVm, 311 ; PL XIIL— M.D., St. John, New Brunswick. 

" Stems simple, elongated, attaining a diameter of half an inch, obscurely 
striated ; bearing on the nodes whorls of round or oval scales, or 
bracts, which at the ends of the stems are crowded into a sort of 
spike, while on other parts of the stems the nodes are sometimes 
an inch apart." 

To the description of this singular species, I have nothing farther to 
add, except that I have larger specimens with a greater number of joints. 
It may have been either a sheathed species like Unger's A. coronatay 
deprived of its leaves, or a sub-aquatic stem, bearing scales instead of 
branches at the nodes. The singular species of Pinnularia (P. nodosa^ 
infra) is found in the same beds, and may have been connected with this 
plant. The spikes of fruit or buds, one of which is represented in Fig. 
59, also occur with this species. 

31. AsTEROPHYLiTES LENTA, S- N. — (PI, V, Fig. 60.)— M.D., St. John, 

New Brunswick, 

Stems slenderjffiebhj delicately/ striate. Leaves long^ linear ^ one-nerved 
in whorls of about ten. 

m 

This species is founded on a few specimens in Prof. Hartt's collections. 
It is quite distinct in form and habit from any of the others, and may have 
been an aquatic species. 

I am sorry to see that Schimper in his new and valuable work, Palaon- 
tologie Yegetale, has thrown the Asterophyllites and their allies into a 
state of confusion even worse than that prevailing before. He claims as- 
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leaves of Calamites^ certain species of Asterophyllites^ under the name 
of Calamoeladus, and transfers others to Annularia, This arrangement, 
which I regard as wholly artificial, will render necessary a note as to 
the afiSnities of the above species, one of which Schimper transfers to Annur 
laria under the name " A, DawaoniV^ 

Accidental connections of specimens and the resemblance of some stems 
of Asterophj/lUtes to branches of OalamiteSj have led Ettinghausen, 
Geinitz, and others, to confound" the two genera. For example Geinitz 
figures* the base of a Calamite with its pinnularia-like roots, under 
the name Asterophj/llites foliosiUj Lindley, this last being a true typical 
Asterophyllites^ as figured and described by Lindley. He also figures 
branches and fruits of an Asterophyllites, which may be identical with 
Lindley's species.f Schimper unites the whole under the name Oala- 
mocladus foliosus^ while my Devonian species above named, and which 
is most closely allied to A, foliosus of Lindley, is placed in Annidaria. 
On this I have to observe that I have in my collection, and have figured 
in my Acadian Geology, leaves of three species of Calamites^ in 
two of the species actually attached to the erect stems, and that these 
leaves would certainly not, by any competent botanist, be referred to 
Asterophyllites. They are narrowly linear, much elongate, thick, fleshy, 
and destitute of any apparent rib, being in truth perfectly similar to the 
branchlets of Equuetum^ except in wanting sheaths, a deficiency which 
the stem of the Calamites also exhibits, and they are as broad at the base 
as elsewhere.:|: On the other hand the leaves of Asterophyllites are com- 
paratively broad and flat, and pointed at both ends, and have a distinct 
midrib ; and they are borne on pinnate branches, which is never, in so far 
as I am aware, the case with those of Calamites. With regard to Annvr 
laria, I hold to the original diagnosis that the leaves in each verticil are 
of unequal length and united at the base. In addition to this, they have 
slender stems, and were probably floating leaves, while the Asterophyllites 
have rigid stems. AnmUaria spJienophyUoides of Unger, and A. laza of 
this paper, are true Annulariae. Asterophyllites latifolia of this paper, 
and A. foliosa of Lindley, are true typical Asterophyllites. The leaves 
of Calamites transitionisy as figured in this paper, and those of 

• Coal Flora of Saxony, PI. XV. f lb. PL XVL 

t As previoaslj stated, the miscroscopic ezamination of Calamite leaves shows the 
same structaie of rows of transTerse strue obserred in modern Equiseta, and to which 
nothing similar exists in AsterophjUites. I hare verified this both in Carboniferous and 
Devonian species. The leaves of Calamites were in reality homologous with the branchlets 
of EquiteUif and were angled and brittle, bo that thej readilj break in pieces, which 
accounts for their infrequent preservation. When flattened thej seem to have an obscure 
midrib produced either bj the angles of the surface or bj the vascular axis of the leaf; but 
when well preserved thej alwajs show the transverse striation. (See PI. ^, Fig. 42 b.) 
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(7. Suekovii and C. cistiij as figured in my Acadian Geology, repre- 
sent the foliage of Catamites. Any one who will take the trouble to 
compare the figures referred to, will readily comprehend the three generic 
names as used in this paper, and, as I believe, in strict accordance with 
the natural afiinities of the species. 

With regard to the suggestion of Brongniart that some A%terophyllile% 
may be leaves and branches of Calamodendron^ holding, as he does, and 
as the writer does, that Calamodendron is essentially distinct from Cala- 
mite9, this does not affect the question. There is, however, no evidence 
as yet known to me sufficient to connect the two genera. 

Genus Annularia — Brong. 
32. Annularia laxa, S^N.,— (PI. VI, Figs. 64 to 69.)— M.D., Gasp^. 

Stems slender y tortuous, mth wharh of eight to twelve leaves at long in 
tervals. Leaves long, linear, one-nerved, narrowing toward the 
point and united at the base by a broad membrane. 

Wl|en Sir William Logan explored the Gasp^ Clifls in 1843, he observed 
on the sur&ces of slabs of sandstone, singular steUar markings of unknown 
nature. On my first visit to Gasp4 I endeavoured to obtain better speci 
mens, but without success. Last summer, by excavating in some of the 
beds containing these impressions, and carefully washing the muddy 
surfaces of the slabs, we succeeded in obtaining specimens which threw 
some light on the nature of the plant, though its affinities may still be 
regarded as doubtful. It consists of slender stems, straggling over the 
surfaces of the beds and usually very obscure. At intervals these are 
surrounded by a carbonaceous film, firom which radiate the leaves. These , 
when well preserved, have a distinct raised carbonaceous midrib, which 
most have been of a woody nature, though apparently flexible at the 
extremity. The margins of the leaves have not left very distinct impressions, 
and this with the quantity of carbon remaining, and the relief of the ribs, 
suggests the idea tiiat they may have been lliick and fleshy, or perhaps 
provided with air cells for floating. In some specimens the ends of the 
leaves are curled in a circinate manner, which may indicate their mode 
of vernation, but on the other hand may be accidental. 

Brongniart supposes that the typical Annularioa were floating plants, 
and this would certainly seem to have been the nature of the present 
species.* 

* Mj friend Mr. GarratherS) on examining these specimens, doubts as to the pioprietj of 
placing them in the genus Annularia, on the ground that thej rather appear to be floating 
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I think it probable that the singalar stellate objects represented in Fig. 
70 have had some connection with this plant. Thej are perhaps its roots 
or possibly whorls of leaves imbedded without compression in mixed saad 
and mud. They are thick and massive, and penetrate the thickness of the 
beds in which they are contained. 

The objects represented in Figs. 71, 72, are also of a radiating char 
acter and may have had a similar origin. They resemble the Gauda-gallx 
fucoid (Spirophyton), but are apparently radiating roots or leaves (PL 
VI. Figs. 71, 72). 

On the same slabs with Anntilaria laxa are numerous oval discoid 
bodies with a papilla or protuberance in the centre. They are smooth, 
thin and carbonaceous, and show no markings, except a few minute raised 
points near the margin. They may be flattened carpolites or peltate scales 
of some strobile ; but they appear too thin to be expluned in these ways. 
I can scarcely suppose that they have any connection with Aymularia 
laxa^ but mention them here, as they occur associated with that plant (Fig 
73.) 

Genus Sphenophyllum — Brong. 

33. Sphenophyllum antiquum, Dn. — (PI. VI, Figs. 61, 62.) — Ganad. 
Nat., VI, PI. 170, Fig. 7. J. G. S., XVIII, 812.— M.D., St. John, 
New Brunswick. 

^^ Leaflets cuneate, one-eighth of an inch wide at the apex, and less 
than one-fourth of an inch long. Nerves three, bifurcating equally 
near the base, the divisions terminating at the apices of six obtuse^ 
acuminate teeth. About eight leaves in a whorl." 

This sole Devonian representative of its genus appesurs to have been 
very rare, as I have not been able to obtain any specimens additional to 
those referred to in the papers cited above. The specimen figured in Rg. 
'61 shows the arrangement of the leaves but not the venation, and is smaller 
than the detached leaf represented in Fig. 62. 

w]^orl8 of leaves attached to each other by horizontal branches, or peltate leaves deeply cut 
at the edges. I had myself originally labelled them with a new provisional name ; but sub- 
sequently feeling that they might come under the technical definition of Annulana, the 
other species of which were probably also floating leaves, and being reluctant to multiply 
generic names, I decided to retain them in Annularia. 
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Boots of Astbbophyllitbjb, to. 

84. PlNNULABIA DISPALANS, Dn.— (PL VII, Figs. 74 to 76.)— J. G. S., 
XVni, 812 ; PL Xni, Fig. 22.— M.D. , St. John, New Brunswick. 

'* Smooth slender stems, producing nearly at right angles long branohlets, 
some of which produce secondary branchlets in a pinnate manner. 
St(Hn and branches having a slender vascolar axis." 

Specimens in Prof. Hartt's collection shew delicate longitudinal stria- 
tion, also areoles from which branchlets or rootlets have been broken off. 
They also show well the manner of the ramification of the central azis into 
the branches. I have no doubt that this Pinnularia was a cylindrical branch- 
ing root, probably of Aster ophylliteSj Sphenopkyllum or OalamiteSj with 
a slender vascular axis surrounded with a thick cellular coating. The two 
following species are distinct from the present, but probably also roots. 

85. Pinnularia BLONGATA, S.N.— (Pl.VII,Kg.77.)— M.D.,St. John, 
New Brunswick. 

Stem slender J striate^ branches few^ long and slender , given^ off at an 
angle of about 75®. 

86. PiNNTTLABiA NODOSA. S. N.— (PL VII, Fig. 78.)— M.D., St. John, 

New Brunswick. 

Stem straight^ with alternate branches at right angles. The branches 
expand at intervals into obscure lobes. 

■ 

This species is found in the same beds with Calamites and Asterophyl- 
Utes sciUigera. It was probably a root furnished with tuberous expan- 
sions, which are, however, very obscure. 

QLyeopodiaceoe.) 

Genus Lepidodbndron — Stbrnb. 

37. Lepidodbndron Gaspianxjm, Dawson.— (PL Vni, Rgs. 82 to 84.) 
—J. G. S.,XV, 488 ; Fig. 8. lb. XYHI, 813 ; PL XIV & XVU. 
— M.D., Gasp^. M* & U.D,, New York. M.D., St. John. 

Areoles contiguous^ elliptic f^pith central leaf-scar ; leaves thick at base, acicularf 
sUghdy {ucending amd curving downwards, short? Strobiles small, 
UUeralf Branches slen4er, straight and very uniform in ihickneu. 
Areoles f»rominetU in deoorticcUed stems. 

My explorations of last summer prove this widely distributed Devonian 
flant to be rare in fhe Gasptf sandstones, pnly a few drifted specimens 
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were found, though as some of these bad their leaves attached, they were 
probably not derived from very distant localities. Attached to one of the 
specimens was a small strobile, too obscure to shew its characters distinctly, 
but sufficient to indicate the general form of the fructification, which was 
not before known. (Hg. 84). 

88. Lepidodendrm Chemungerae^ Hall.— (PL VHI, Kg. 84.)— Report 
New York, 275. J. G.S., XVIII, 31?.— U.D., Elmira, New Yorb 



89. Lepidodendron corrugatumy Dn.—S. G. S., XVm, 818 ; PI. VII, 
Fig. 10. — U.D. ? M.D. ? Akron, Ohio. Also Lower Carboniferous. 

I believe the beds from which this species was obtained at Akron, Ohio, 
are now regarded as Lower Carboniferous, a conclusion which I suggested 
in the paper above cited, in consequence of this species being so charac- 
teristic of the Lower Carboniferous in Nova Scotia. 

40. Lbpidodbndron primjbvum, Rogers, (? If L. Yeltheimianum, 

Goeppt.) — ^Report Pennsylvania, 11, 828. — M,D., Pennsylvania. 
U.D. ?, Kettle Pt. Ontario. 

This is evidently a Lepidodendron quite distinct from L. Gaspianum ; 
but all the specimens I have met with are very obscure in their markings. 

Genus Ltcopoditbs — ^Brong. 

41. LycopoditeB Richardsonu Dn — (PL VII, Rg. 81.) — Canad. Nat. 
VI, 179, Fig. 10. J. G. S., XVm, 814. lb. XIX, 461, PI. 
XVIII, Fig. 112.— U.D., Perry, Maine. Also recently found by Prof. 
Hall, in Upper Devonian beds at Montrose, Pennsylvania. j 

^^ Stem slender, tortuous, dichotomous ; barren branches with short erect 
or recurved leaves, apparently in two ranks ; fertile branches lateral, 
one-sided, in the form of sessile strobiles. These strobiles are the 
Lepidostrobus Richardsoni of my forme^^ papers.'' 

m 

ft 

This is a plant of very slender and probably herbaceous habit, the 
branches looking almost like Graptolites. It bears strobiles of com- 
paratively large size, in rows on the side of the stem and with strong 
scales standing at right angles to the branches. The figure referred to 
above in J. G. S» XIX, well represents these points. 
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42. Ltcopoditbs Matthewi, Dn (PI. VIH, Figs. 85 to 87.) — Canad. 

Nat. VI. — ^M.D., St John, New Brunswick. 

*^ Leaflets one-veined, narrowly* oval, acominate, one-tenth to one-fourth 
' of an inch in length, somewhat loosely placed on a slender forking 
stem. " 

Additional specimens show this to have been a more woody plant than 
I had at first supposed, and possibly branchlets of some slender Lepido- 
dendron of the type of L. acuminata of Goeppert. (Fig. 87.) 



43. Lyeapoditei Vanuxemiiy Dn J. G. S., XVIII, 814, PI. XVII. 

Also Hall's and Vanuxem's Reports on Geology of New York. — 
XJ.D., Ithica, New York. 

<^ Stem slender with marks of fellen leaves. Leaves pinnate, contiguous, 
linear, about half an inch in length." 

I have seen additional specimens in the collections of Prof. Hall, which 
show carbonaceous and apparently woody stems, having traces of fibrous 
structure and transverse markings externally. The leaves have evidently 
been in one plane and show obscure longitudinal striation but no trace of a 
midrib. I have no doubt that this is a land plant, but whether most nearly 
allied to Lycopodiaceas or Ferns, I still entertain doubts. * It suggests 
to botanical observers comparisons with leaves of Cycads and even with 
AlgsQ ; but the woody character of its stem and the nerveless condition 
of its leaves are agidnst these suppositions. It is, as explained in previous 
papers, a near ally of Goeppert's species, L, penruBformis. 

44. LyeopodUei eomoms. Dn.— J. G. S., XIX, 462. — U.D., Perry ^ 
Maine. 

*^ Stem short, not observed to branch, densely covered with long filiform 
leaves." 



45. LepidostrobtM ghho9U9^ Dn. — J. G. S., XVIII, 314. — U.D., Perry, 
Maine. 

" Bound, or rounded oval, covered with obscure pointed scales. " 
I have no further information as to the last two species. 

* In some beds of the same series there are cylindrical branches covered with minnte tuber 
cles and bearing pinnate branchlets of similar character \ I agree with Prof. Hall that these 
are of animal origin. 
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Gbfto Leptophletjm— Dn. 

46. Lbptophlbum rhombicum, Dn. — (PI. VIII, Rgs. 88, 89.) — J. G. 

S., XVIII, 816, PI. XII, Pig. 8; 'and XVII, Fig. 58. Ibid. XIX, 
462, PI. XVIII, Eg. 19.— M.D., Perry, Maine. M.D., Gasp€. 

^^ Stem covered with contiguous rhombic areoles, each with a single smaB 
scar a little above its centre, and above this a very slight furrow. 
Decorticated stems with spiral punctiform scars in slight depres- 
sions. Bark thin. Kth-cylinder very large^ with transverse 
markings of the character of Stembergia.'' 

I figure a very weU marked specimen of this curious species^ shewing 
the external markings and the internal Stembergia structure. 

Genus Lepidophloios — Stbritb. 

47. Lbpidophloiob antiquus, S. N. — (PI. VII, Figs. 90, 91.) — M.R, 
Gasp^. 

Areolea very tmaUj lus than half a line in length, apparently rounded below and 
pointed above, with acuminate ends. Central ecar indistinct, lateral ona 
apparently obsolete. Projections bdow the aareoles marked with skwf 
vertical ridges. 

I have had occasion to remark in previous papers the fact that the Lepi- 
dodendra and SigiUarioa of the Devonian are for the most part slender 
and delicate in their habit of growth, as compared with those of the Ca^ 
boniferous and specially of the Upper Coal formation. The present speciea 
exibits the same peculiarity in the genus Lepidophloios^ usually so large and 
coarse in its areolation. Species like that above described are referred bj 
some pald&o-botanists to the genus Sigillaria^ but the internal structure of 
the best known species shows that they were lycopodiaceous plants allied 
to Lepidodendron and bearing Lepidostrobi. They have no connection 
with Sigillaria^ other than a superficial resemblance in the form of the 
areoles. Of the present species I have found only one well-characterized 
specimen, that figured (Fig. 90). It is about one inch in diameter, and 
its areoles are well preserved only on a small portion of the surfiice. It 
shows no trace of marks of cones, and was probably a young stem or 
branch. 

Leaves, apparently of a very small species of Lepidophloios are found 
rarely in the shales of St. Jolm* They may possibly bel<»)g to the present 
species. 
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GeN.U8 PSILOPHYTOIT.— Dn. 

48. PsiLOPHTTON PRiBTCEPS, Dn— (PL IX. PL X, Figs. Ill to 119. PL 
XI,Fig8, 127. to 129, & laS & 134.)— J. G- S., XV, 479; Fig. 1. 
Ibid. XVni, 315. Ibid. XIX, 46.— L. D., M.D., Gaap4; also 
Upper Silurian. 

Stems hranching diehotomofislyj and covered with interrupted ridges. 
Leaves mdimentarf/j or shorty rigid and pointed; in barren sterns^ 
numerous and spirally arranged ; in fertile stems and branchlets 
sparsely scattered or absent; in decorticated specimens repre- 
sented by minute punctate scars. Young branches circinate; 
rhizomata cylindrical^ covered with hairs or ramenta^ and having 
circular • areoles irregularly disposed, giving origin to slender 
cylindrical rootlets. Internal structure — an axis of scalariform 
vessels^ surrounded by a cylinder of parenchymatous cells, and 
by an outer cylinder of elongated woody ceUs. Fructification 
consisting of naked oval spore-cases, borne usually in pairs on 
slender curved pedicels, either lateral or terminal. 

This species was fully described by me in the papers above cited, from 
speoimens obtuned from the rich exposures at Gasp^ Bay, and which 
enabled me to illustrato its parts more fully perhaps than those of any 
other species of so great antiquity. In the specimens I had obtamed, I 
was able to recognize the forms of the rhizomata, stoms, branches and rudi- 
mentary leaves, and also the internal structure of the stems and rhizo- 
mata, and to illustrate the remarkable resemblance of the forms and struc* 
tures to those of the modem Psilotum. With the fructification I was less 
successful. The only specimen which I could regard as showing the fruit, 
appeared to me to present an assemblage of sessile scales. A large number 
of more perfect specimens obtained last summer enable me now to state 
that the supposed scales are really narrowly ovate sporangia ; and 
that when mature they were borne, usually in, pairs, on curved and appa- 
rently rigid petioles, in the manner represented in Figs. 102 to 108. 
Under the microscope these sporangia show indications of cellular 
structure, and appear to have been membranous in character. In some 
specimens dehiscence appears to have taken place by a slit in one side, and 
clay having entered into the interior, both walls of the spore-case can be seen. 
(Fig. 108.) In other instances, being flattened, they might be mistaken 
for scales. No spores could be observed in any of the specimens, though 
in some the surface was marked by slight rounded prominences, possibly 
the impressions of the spores within. This peculiar and very simple style 
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of spore-<;ase is also characteristic of P. robustitis^ and gives to P^o- 
phjtoQ a very distinct generic character. These naked spore-cases may 
be compared with those of such Ijcopodiaceous plants as P^ilotvan^ in 
which the scales are rudimentary. In the manner in which thej are 
borne they resemble those of the leafy genus Tmesipteris. On the other 
hand they might be compared with the sporocarps, or involucres as they 
have been called, of Rhizocarpeae, which, however, they do not at all 
resemble in their manner of growth.* They might also be compared with 
the sporangia of the Hymenophylla and OphiogloBum among the ferns. 
In short, the species of Psilophyton were synthetic or generalised plants, 
having rhizomata resembling those of some ferns, stems having the struc- 
ture of Lycopodium^ and rudimentary leaves also resembling those of 
Lycopodiaceos^ branchlets with circinate venation like that of ferns, and 
Sporangia of a type quite peculiar to themselves. 

Some of my lately acquired specimens also show that in the mature and 
fertile stems of P. princeps the ridges became very strongly marked, and 
that the scattered leaflets became hard, spinose and prominent, confirming 
my previously expressed opinion that the plant was somewhat rigid and 
woody. This character is, however, perceptible only when the plants are 
preserved in such a manner as to show their rotundity. When flattened, 
they may appear as mere fibres of carbonaceous matter, and might, in 
fragments, readily be mistaken for fucoids. In some instances, however, the 
stems and rhizomes, both of this and the next species, when perfectly 
flattened, show the slender scalariform axis as a carbonaceous band or line 
resembling the midrib of a frond. I have in previous papers referred to 
these various states of preservation, and the deceptive peculiarities which 
they present. In the present paper I have attempted to illustrate some 
of them in the figures. 

P. PRINCEPS, Var. omatum. — (PL IX, Fig. 97 to 101.) 

On my late visit to Gasp^, a bed of argillaceous shaly sandstone filled 
mthapecimeuaQt Psilophytonin situ, was beaiufullly exposed on the north 
side of the bay, cast of Great Cape Oiseau. Individual plants could be 
seen from two to three feet in length, and they appeared to have been 
overwhelmed when growing, all lying in one direction and being rooted in 
a dark shale, underlying the bed holding the stems. They presented the 

* Dr. Hooker who kindlj examined the specimeus which I took to London, in 1870 
appeared to be much struck with this similarity, and in the discussion of my paper 
entered into the points of resemblance of the fructification of Psilophyton with that of i'l- 
ItUaria ; the chief point of difEbrenoe being apparently in the superior development of tbd 
stem in Psilophyton. 
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unusual feature of being leafy, so that fragments nught have been referred 
to the genus Lt/copoditea. The leaves were, however, precisely of the 
same character with those of P. princeps, and their ligid spine-like nature 
"was well shown by their projecting downward and upward into the stone 
firon flattened stems. After the removal of the leaves, the stems exhibited 
rounded spots, somewhat irregularly arranged, indicating the slender 
bundles of vessels passing to each leaf Being flattened the stems were 
more smooth than usual. No fructification was observed, and the circinate 
termination of many of the branches indicated that the plants were 
immature. 

In detached hand specimens I have no doubt that these plants would be 
regarded as specifically, perhaps generically, distinct from P. princeps ; 
but the comparison of large numbers of nearly entire specimens forbids 
ibis conclusion, by showing such links of connection as render it impossible 
to draw any decided line of separation. The present form must be 
regarded as merely varietal, or possibly as the normal state of the imma- 
ture or barren plants. To indicate the points of difference, however, I 
have given the varietal name omatum. 

Specimens referrible to this form, and showing internal structure, present 
no difference of appearance as compared with the ordinary type of 
princeps. 

49. PsiLOPHTTON ROBUSTius, Dn.— (PI. XI, Figs. 130 to 182. PI. XII. 
PI. X, Kg. 121.)— L. D., M. D., Upper Silurian, Gasp^. 

Stems stout J smooth or slightly furrowed longitudinally ^ and usually dotted 
with small irregular spots marking the position of ramenta or 
rudimentary leaves. Main stems branching irregularly and 
finally dichotomous. JRhizomata similar to those of the last 
y>ecieSj but apparently smoother and less massive. Internal 
structure as in last specieSj bid with a thicker vascular axis, the 
vessels having a tendency to arrangement in radiating series. 
Fructification in clusters of naked spore-casesy acuminate and 
somewhat falcate y borne on short dichotomous pedicels. 

This species was merely indicated in former papers on the evidence of 
a few fragments. The discovery of a bed richly stored with the stems in 
flita, and bearing fructification, enables me now to complete its descrip- 
tion. The habit of growth at once distinguishes this species, as well as 
its smooth and dotted surface, the absence of distinct leaves and its 
crowded clusters of spore-cases. Its internal structure also, though of the 
same general type, is notably different. It appears to have grown under 
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precisely the same circamstances ^th the preceding species, and in a 
drifted state their fragments are often mingled together. Fragments of 
the stems of this species can scarcely be distinguished from leaf stalks of 
ferns; and I now think it possible that some of the fragments from 
the Devonian of New York referred to the gennB Bachiopteris, may hare 
belonged to it. i2. tenutktriata and B.pinnata are liable to ttiis suspicion. 



The rhizomata and rootlets of this and the last species principally con- 
tribute to the contents of the remarkable Devonian root-beds or under- 
clatfSj of which a great number were described by Sir W. E. Logan in 
his Sections of the Gasp^ Sandstones. The rhizomata lie horizontally, or 
are entwined in a serpentine manner in the beds ; and it is remarkable 
that great numbers oftien lie in one direction, as if they had been subaquatio, 
and their growth had been determined by a prevailing current ; but this 
may have arisen merely from the ezten»on of rhizomata outward from the 
margins of original beds or patches of the plants. In other cases they 
are placed confusedly in every direction. The rootlets often penetrate 
downwards at right angles to the beds, and are specially manifest in some 
sandy layers in which they sometimes resemble the Scolithus of the 
Potsdam Sandstone. (PI. XIV, Fig. 166). The stems in some beds 
remain attached to the roots, and are bent over and flattened in one 
direction, like grass over which a stream of water has flowed. They haye 
manifestly in many cases been overflowed and covered with sediment when 
in a growing state. 

50. PsiLOPHTTON ELEOANS, Dn.— (PL X, Figs. 122, 128.)— J. G. S., 
XVm, 815 ; PI. XIV & XV.— M.D., St. John, New Brunswick, 
M. D., Gasp^. 

Stems slender J produced in tufts from thin rhizomeSy bifurcating and 
curving at their summits. Surface smooth^ with very delicate 
fvrinkles. Fructification in groups of smallj broadly oval scales^ 
borne on the main stem below the points of bifurcation. 

The original specimens on which this species was established were from 
St. John, and were distinguished by their tufted habit of growth, their 
Smoothness, their small size and the fructification being apparently lateral 
and sessile ; though this character could not be certainly ascertained. I 
place here specimens lately found at Gaspd having similar characters, 
though from the imperfect state of preservation I cannot with much con- 
fidence affirm their identity. My recent discoveries as to the fructifr- 
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dition of FgilapJiyton render it probable that the litiie clmsters of leaf-like 
bodies from St. John which I referred to the Species Anntdarta acuminata 
are really 8pore«<}a8e8 of this Bpecies* (See PL XIX.) 

61- PSILOPHTTON T QLABBDM. Dn,— (PL VII., Pig. 79.)— J- G. S., 
XVin., 815.— M. D., St John, New Brunswick^ 

** Smooth, flattened, bifurcating stems, two lines in width, with a slender 
woody axis." 

I regarded this species, at the time when it was named, as of very doubt- 
ful character, in so far as its affinities with the proper species of Psilophyton 
are concerned. Additional specimens have not dispelled my doubts, 
though I still retain the name to indicate a fossil not infrequent at St. 
John, but of uncertain nature. The specimens are smooth, flattened, 
bifurcating stems, about two lines in width, with indications of a slender^ 
woody and vascular axis. The surface is usually quite smooth, but occa* 
aionally marked with fine longitudinal stride. They are always flattened, 
but from their structures must have been cylindrical and cellular with a 
slender axis. They resemble the larger stems of Pinnularia, but have no 
branchlets or indications of these, nor have I found in them any indications 
of leaves or other organs, though I have stems in my collection apparently 
well preserved and a foot in length. If not stems of a species of PsHophy- 
ton, they must have been roots of some plant of this genus. They much 
resemble certain stems with a slender axis, from the Upper Silurian, 
J^eferred to farther on. Fig. 80 represents stems of P. robtMtius and a 
petiole of a fern, for comparison. 

Genus Arthrostigma — ^Dn. 
52. Arthrostigma qracilb, 6. and S. N.— (PL XIH.)— L.D., Gasp^. 

Stems elongated, cylindrical, bifurcating, and giving off lateral hrayxchei ; 
irregularly furrowed or ribbed longitudinally, with circular leaf-* 
scars arranged in whorls, and bearing linear rigid leaves with 
circular bases. Structure apparentlg cellular, with a slender 
vascular axis ; fructification probably in cylindrical strobiles. 

The genus Cyclostigma was proposed by Haughton, in 1859,* to include 
plants with whorls of rounded scars found in the '* old red sandstone" of 
Eiltorcan, in Ireland. His specimens had no leaves ; but as figured, some 
of them show indications of a vascular axis. The plant abo^e described 

• Trans. R. Irish Academy. 
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might be included in the generic characters of Haughton's specimens, but 
|s of different habit and evidently generically distinct. Its leaves and fruit 
indicate Lycopodiaceous affinities, but it is less close to Lepidodendron than 
Haughton's specimens, and perhaps connects them with Psilophyton. My 
specimens were found in the sandstones of both sides of Qasp6 Basin, and 
in one bed appeared to be in situ, with irregular curmg roots in the under- 
lying bed or under-clay. The stems were found both flattened and cylin- 
drical, the latter penetrating nearly at right angles to the beds. None of 
them were more than an inch in thickness, and the greater part only half 
an inch. The leaves were apparently rigid, and nearly at right angles to 
the stem, and were seen to radiate through the surrounding sand- 
stone to the distance of more than an inch from the stem. This, with the 
ribbed stem and nodes with round scars, gives to the erect stem an aspect 
somewhat resembling that of Calamite%. These latter plants are, however, 
more regularly ribbed, and never show any indication of a slender internal 
axis. When imperfectly preserved, the leaves resemble spines, in this 
according with those of PBilophyton. When broken off they leave 
rounded spots like the areoles of Stigmaria^ but without a distinct articula- 
tion. The whorls of leaves in the flattened specimens are often oblique, 
but this appears to be an effect of pressure, as they are more regular in the 
cylindrical stems. The stems were not observed certainly to bifurcate, 
though there are indications of this ; but on one a branch placed nearly at 
right angles was observed. Certain strobile-like bodies found in the same 
beds are probably the fruit, and it is interesting to observe that these very 
much resemble the spikes of fructification from Perry, described by me as 
Carpolithes spicattis (J. Q. S., XVIII., 461), though at that place no 
stems of the present genus have been found. (Fig. 154.) 

It is impossible to observe a well preserved stem of this species with its . 
leaves attached, without a strong conviction that it represents a synthetic 
type, combining very diverse forms. Its articulations, ribs and verticils of 
leaves recall the aspect of OalamiteSy Aateropht/Uites and Anarthrocanna. 
Its circular scars have the aspect of ASi^i^/7»aria. The structure of its stem 
must have been very near to that of Psilophyton. Its leaves are inters 
mediate between those of that genus and Lepidodendron. It thus has a 
most antique and prototypal character, and it is remarkable that like 
Prototaxites, it seems in Gasp^ to be limited in its upward range to the 
lower part of the Middle Devonian, as if it were then a form verging on 
extinction. The only plant of Carboniferous date that I can compare with 
it is Goeppert's Sagenaria eyclostigma from the ^^ Newer Grauwacke " of 
Landeshutt ; but this plant is very imperfectly known, and may have been 
of quite different character. 
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The flattened stems of Arthroatigma gracUe often show distinct indica- 
"tions of a slender central axis, probably of scalariform vessels, though 
the structure is obscure. 

Genus CrcLOSTiaMA — Haughton. 

66. Ctclostigma dbnsipolium, S. N.,— (PL VIII., Figs. 92 to 96.)— 
M.D., Gasp^. 

Stems slender y covered with circular or transversely lengthened leaf-scars, spiraUy 
arranged, and hearing short curved leaves with broad bases. 

The specimens on which this species is founded are fragments of stems 
an inch or less in diameter, found in beds associated with the small bed of 
coal, near Tar Point, Gasp^ Bay. At first I was in doubt whether to 
regard these stems as belonging to Lepidodendron or Stiffmariaj but the 
form of the scars, in connection with that of the leaves, places them in the 
genus Cyclostigma, as somewhat aberrant members tending towards 
Lepidodendron,* 

Gbnus Cordaites. — Ungbr. Pychnophtlltjm. — ^Brong. 

54. Cordaites Robbh, Dn.— (PI. XIV, Figs. 156 to 162.)— Can. Nat. 
VI. J. G. S., XVIII, 816, PI. XIV.— M. D., St. John, New 
Brunswick. M. D., Cazenovia, N. Y. 

^^ Leaves elongated, lanceolate, sometimes three inches wide and a foot in 
length. Veins equal and parallel. Bage broad, clasping the 
stem, point acuminate." 

These large striated leaves are so abundant in some of the shales at St. 
John, that the name *^ Cordaite shales" has been given to the beds by Mr. 
Matthew. I have nothing further to add to the full discussion of the affi- 
nities of this plant in the papers above cited. Like the Cordaites of the 
Coal-formation it sometimes has on its surface shells of Spirorbis. f (Fig. 

lei.) 

* Since writing the above, I hare seen in London, through the kindness of Messrs. 
Etheridge and Oarruthers, specimens from Eiltorcan, collected by Mr. Bailey, and yery near 
to mine from Gaspe. They seem, however, to be branches of the remarkable tree referred 
to above under Stigmaria. At the same time, they are evidently identical with Haughton'B 
Cyclostigma] which genus, I think, must stand, though founded on imperfect specimens; 
since the plants in question are of a very distinct type, not to be included with the Lepidoden-^ 
droid or Sigillaroid trees, though they exhibit characters in some respects intermediate. 
|( f These shells are attached to some of the leaves of Cordaites Rohbii in Prof. Eartt^ 
ooUections, and I have noted the same fact as oocurring at Qaap^, though the speoimeas 



44 OAKAOUH VOBfiOS. 

55. CoBOAiTBS AirausTiTOi:iA, Dn. — (V\. XTV, ilg. 163.) — Canad. 
Nat. VL J. G. S., XVm, 318.— M. D- Gasp^. M. D., St John. 
M. D., New York." 

m 

<< Leaves linear^ much elongated, one-tenth to one-fourth of an inch broad, 
wiQi delicate, equal, parallel nervures.'* 

I have grouped under this name a number of narrow Zostera-like leaves, 
with delicate longitudinal striation, which abound in the Devonian beds ; but 
what may have been their real nature I do not know. The riiort stem 
with leaves represented in Fig. 163 b maj have belonged to this species* 
It is from Prof. Hall's collection. 

6. CoRDAiTEs sp.— (PL XIV, Fig. 164.)— M. D., St. John, Nevf 
Brunswick. 

A few specimens have been found at St. John, of long narrow leaves, 
evidently distinct from the preceding, and with parallel equal nerves. 
Unless merely a variety of O. Rohhit^ these may be entitled to a specific 
name. Another form (Fig. 165) shows an appearance of striae between 
the nerves, as in C. borassifolia. It may represent still another species ; 
but the specimens are few and imperfect. 

57. Oordaites sp.— J. G. S., XVm, 318 ; PI. XVI, Fig. 59.— M. D., 
New York. 

This may have been a stem of one of the preceding species. 



68. Cordaites flexuoius, Dn.— J. G. S., XIX, 462 : PL XVIII, Fig. 9, 
— U. D. Perry, Mdne. 



^^ Leaves lanceolate, acuminate, broad at the base ; nerves numerous 
parallel, somewhat sinuous and uneven." 

se«n to have been mislaid. The shells from St. John are similar to the 8. earbonarius of tiie 
Ccal-formation ; but the tube widens more rapidly and is smooth. They may be named 
S. Eriamm. 

1%, seems hopeless to conyince Palseo-botanists that these Spirorbes are really shells. As 
long ago as 1845 1 showed evidence of this, and described these shells as Spirorbit^ and sub- 
qnently I have inTestigated and described the microscopic structure of the shell. Yet I 
see that Schimper reproduces, though with doubt, the old error that these organisms are 
fhngi {Gyromyces ammonia of Groeppert). I have represented the St. John specimens in 
Fig. 161. They appear reversed or sinistral ; but when placed on a thin leaf their appear* 
ance in this respect depends on the side of the leaf exposed. Fig. 161 b shows the actua| 
appearance as seen on the upper sur&ce of the leaf. 

Sm aUo A c ad i a a Qaology, p. 206, and Proodedinga of Geological Society, Dec 1865. 
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The learee to which the name Oordaites has been gjven by XJnger, and 
lliat of Pt/chnophj/Uum by Brongniart, (and some of which have been 
placed by botanists in the genera Mabellaria and Noeggerathid) 
are exceedingly abundant in the shales both of the Carboniferous and 
Devonian. They were parallel-yeined and attached to the stem by a broad 
clasping base, which seems to have been readily disarticulated, as they 
are usually found disconnected from the stem. The aspect of the leaf 
suggests affinitie.s with Endogens, but the structure of the stem, as 
described by Corda, with its simple cylinder of scalariform vessels desti- 
tute of medullary rays, obviously approaches to that of Lomatofloios, 
ItepidoJlaioSf and Lepidodendron. Structurally, therefore, these plants 
are members of the Lepidodendroid group, generally regarded as Lyoo- 
podiaceous, though markedly distinguished by their broad parallel-veined 
leaves. XJngor, for this reason, places them in Lycopodiacese ; though 
Brongniart suggests affinities to BigillariaceaB, which do not, however, seem 
80 close, except, perhaps, in the resemblance of the leaves of some species 
to the parallel- veined leaves of SigiUaria elegant I have followed linger 
in placing these plants with the Lycopodiaee». 

(^FiUces.') 

Genus Ctoloptbbis.— Brong. 

69. Ctcloptbris (xirchaeopteris) Jacksoni, Dn. — CPl. XV, Figs. 167 to. 
169.)— Canad. Nat. VI, 178 ; Fig. 9. J. G. S., XVIII, 319. lb. 
XIX, 462 ; PI. XIX, Fig. 26.— U. D., Perry , Maine. U.D., N. York 
M. D., St. John. 

*^ Frond bipinnate ; rachis stout and longitudinally furrowed ; pinnsd 
alternate ; pinnules obliquely obovate, imbricate, narrowed at the 
base, and apparently decurrent on the petiole ; nerves nearly 
parallel, dichotomous ; terminal leaflet large, broadly obovate or 
lobed." 

A specimen recently received by the Geological Survey from Gasp^, 
shows pinnules which I refer to this species, on a slab which also con- 
tains a portion of a large Lepidoganoid fish, allied to Jloloptyehitu. This 
IS the first occurrence of a fern in the Gaspd beds. It is, probably, from 
the upper part of the series. 

60. C. {ArehoBoptmi) Hattiana, Goeppert.--(Pl. XV, Fig. 170.)— Fl. 
Sil. 498. HaU, Report on New Tork, p. 275, Fig. 127. J. G. S., 
XVin, 818 ; Pi. XVn, Figs. 64 and 56.— U. D., New York* 
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61. €. (ArchcBopteris) Rogern, Dn.— (PL XV, Fig. ITL)— J. G^. S., 
XIX, 468 ; PL XVH, Pigs. 17, 18. PL XIX, Fig. 27.— U. D. 
Perry, MalDe. 

** Habit of growth resembling that of Oyelopteri» Jacksaniy but the pin- 
nnles are more elongated and almost cuneate in form, also less 
densely placed, and with veins more nearly parallel. Stipe stout, 
woody, farrowed longitudinally, and marked with strong transverse 
bars or punctures." 

A specimen, obscure in details, but which must belong to this or the 
previous species, occurs in Prof. Hall's collection, from Montrose, Pa., and 
presents the curious peculiarity of showing no less than nine petioles pro- 
ceeding from a common origin, as if the plant had either been a low- 
growing simply pinnate fern, with its fironds in dense clusters, or had 
grown on a common stipe in a densely palmate manner. Perhaps the 
former is the more probable supposition. 

«2. 0. (Aneimites; valida, Dawson.— (K. XVI, Fig. 190,)— J.G.S. 

XVII, 819, PI. XVI, Fig. 52.— M. D., St. John. 

<^ Tripinnate ; primary divisions of the rachis stout and wrinkled. Pinnsd 
regularly aJtemate. Lower pinnules nearly as broad as long, deeply and 
obtusely lobed, narrow and decurrent at the base ; regularly diminishing 
in size and breadth toward the point, and the last pinnules narrowly obo- 
vate and confluent with the terminal pinnule. Nerves delicate, several 
times dichotomous.'' 

68. C. (Aneimites) obtusa, Lesquereux. — ^H. XVI, Eg. 188.) — 
Rogers's Report on Pennsylvania, p. 854 ; PL 1, Fig. 11. J. G. S., 

XVIII, 319, PL XV, Fig. 83.— M. D., St, John, N. Brunswick. 

64. C. (Aneimitbs) Bockshii, Goeppert. (Lesqx.)— (PL XVI, Kg. 
187) — Report Pennsylvania, p. 854, PL III.— M. D., St. John, New 
Brunswick. M. D., Pennsylvania. 

This may be a variety of 0. obtttsay but Lesquereux thinks it distinct, 
and fronds perfectly similar to those which he has figured occur at Si. 
John. 

65. CroLOPTBRis BROWNn, Dn.— (PL XV, Fig. 172.)— J. G. S., 
XVn, 82 ; PL XII, Fig, 9. lb. XIX, 463 ; PL XVH, Fig. 6. 
— TJ. D., Perry, Maine. Pennsylvania ? 

** Pinnules large, cuneate, with distant, once-forked nerves, and waved 
margins." 
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66. C. [Nephroptbris] varia, Dn.— PI. XVII, Rgs. 201, 202.)— J. 

G. S., XVin, 819 ; PL XV, 84.— M. D., St. John, New Brunswick. 

*' Pinnate [or bipinnate]. Pinnse with a fliick petiole. Pinnules decreas- 
ing in size to the terminal one, which is ovate and lobed. Pmnules 
oblique, and decurrent on one side. Neryes frequently dichoto- 
mous." 

67. C. (Nephroptbris) problbmatica, S. N. — (PL XV, Kgs. 173, 

.174.) 

^< Pinnse obliquely flabellate, with broad base and coarse nerres, much 
curved and forking twice. — ^M. D., St. John." 

A number of detached pinnules belonging to this species have been 
found. At first sight they resemble small specimens of (7. Brownii^ but 
the general form and venation are different. 



The ferns referred to the genus Cyclopteris, are probably by no means 
a natural assemblage. They resolve themselves somewhat roughly into 
two groups ; — ^those which, like (7. Jaoksoni and its European representa- 
tive C^ Hihemieay have ovate pinnules decurrent on the rhachis, and those 
which, like (7. ohtu9a and C. Browniiy have flabellate leaves ; but no well- 
marked line of separation can be established between these two groups, or 
between either and the Carboniferous Gyclopterids. 

Some of the species have been included in the genus Noeggerathiay but 
this, as originally proposed by Sternberg, and subsequently employed by 
Pakeo-botanists on the continent of Europe, is obviously intended for the 
reception of very different plants. The genus AdiantUes of Goeppert 
would include many of the species ; but the characters of this genus are 
not sufficient to distinguish it from Oychpterii^ and there is no evidence 
that any of the species were allied to the modem genus Adianium. Goeppert 
himself has consequently abandoned the genus as applied to these plants, 
and includes the whole under the provisional name of OyclopterU. I may 
add that this genus would be in no respect more objectionable than other 
nmilar genera of Palaeozoic ferns, if a few species based on the round 
basal pinnules of Neuropterids were removed from it. 

In Schimper's recent work on fossil plants, another attempt is made to 
classify the Gyclopterids on the basis of Ettingshausen's method. He 
restricts the genus Cyclopteris to a few flabellate species belonging to the 
Carboniferous and Permian. The greater part of the Devonian species 
he places in a new genus PalceopteriSf in which he includes the very 
distinct types represented by C. Jacksoni and C. oUusa. This arrange- 
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ment, I fear, caimot 1)e received as ei&er natural or convenient. The name 
PaloBopteris has been pre-occupied by Gemitz for certain trunks of tree 
ferns, two of which, P. Hartii and P. AcacUea occur in the Carboniferous 
of British America.* The genus as proposed includes two very distinct 
types, both highly characteristic of the Devonian, the one with closely set 
pinnate leaves, decurrent on the rhachis, represented by O. Hibemica and 
(7. Jacksoniy the other with clustered pinnules petiolate or attached by a 
narrow base and with flabcUate venation, represented by C. obtusa and 
BockshiL For this last type, represented in the Lower Carboniferous 
by my Oydopteris Acadica^ I proposed long ago the generic name Anei- 
mites t ; and though I observe that Schimper has proposed for other ferns 
the sub-generic names Aneimioides and Aneimidium I still desire to retain 
this name on the ground both of priority and of probably correct botanical 
affinity. For the other type, I must, for the reasons above stated, reject 
equally the names Noeggerathia^ Adiantites and Paloeopteris, and as a 
term seems absolutely necessary to designate these plants, I would modify 
Schimper's name which is well-adapted to express the fact of the antiquity 
of these plants, by changing it into Afehceopteris. 

I must here also correct some errors as to American species into which 
Schimper has &llen. My Ch/clopteris valida he refers to two distinct 
genera (quoting the same figure and description in both pltbces). At p. 
402 of his work it is an Aneimioides^ and at p. 480, it is a THphyUopteris. 
The first is correct as to name, as the plant would go into my genus AnH' 
miteSy but it is placed with other ferns not allied to it, and separated from 
those more nearly akin to it. Sphenopteris laxa of Hall he also quotes 
in two places, in the one case identifying it correctly with O. Hallianaj 
Goeppert ; in the other incorrectly with (7, Hibemica. NoeggeraiMa 
( Oyclopteris^ obtusa of Lesquereux he also identifies quite incorrectly with 
C. Hibemica ; and he gives (7. Jacksoni as a synonym of 0. HalUana^ dis. 
regarding the diagnoses given in my papers,:^ from inspection of the 
original specimens, and which fuUy separate the three allied Americui 
species, 0. HdUiana^ O. Jacksoni, and O. Hogersi. 

Having cleared away these errors, I may now give the provisional 
arrangement which I would propose for this group of ferns, as follows : 

Sub-genus 1st. Archaeopteris, Dawson. Type A. Hibernica. In Amer. 
ica, A. HaUiana^ A. Jacksonij A. Hogersi. 

Sub-genus 2d. AndmiteSy Dawson, type A. Acadica. In America 
A. obtusa, A. Bockshii, A. valida. The latter connects tiiis type with the 
broad-leaved Sphenopterids. 
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Sttb-geaua 3d. Nephrapterisj Schimper, type N", orhicrdaris^ Brong. In 
Amerioan DeTonian, N. varia and N. problematica. These are possibly 
basal pinnales of Nenropterid ferns. 

Sub-genus 4th. Ch/elopterU proper, Schimper. Type, 0. flabellata^ 
Brong. In American Devonian, C. BrowniL 

Schimper suggests that my Sphenopteriit HUcheoehiana (Fig.* 175) may 
be the fructification of one of the above ferns of the genus Archosopteris, 
I regard this as quite possible, but have no direct evidence of it. 

The first, second and fourth of the above sub-genera may be regarded 
as enunently characteristic of the Erian or Devonian period, and especially 
of the Upper Devonian, both in Europe and America ; and by their preva- 
lence they serve to distinguish these beds from the Carboniferous. In the 
Lower . Carboniferous, however, such ferns as Cyclopteris {Aneimites)^ 
Aeadiea, still continue to represent in some degree these peculiar forms. 

Gbnub Nburopteris. — Bronq. 

68. Neuropterts poltmorpha, Dn.— (PI. XVni.,Fig. 212.)--J. G. S., 
XVm, 820 ; PI. XV, Fig. 20.— M.D., St. John, New Brunswick. 

^^ Pinnate or bipinnate. Rachis or secondary rachis irregularly striate. 
Pinnules varying from round to oblong, unequally cordate at base, 
varjring from obtuse to acute. Terminal leaflet ovate, acute, 
angulated or lobed. Midrib delicate, evanescent. Nervures slightly 
arcuate, at acute angles with the midrib.'' 

This fern is very abundant in detached fragments in the shales of 
Carlton near St. John, and was described by me from these fragments. A 
few perfect specimens occur in the collection of Prof. Hartt, and confirm 
my restoration from the fragments previously studied. In the recent collec- 
tions of Prof. Hartt there are some pinnae with pinnules more elongated 
than the typical forms, but I regard them as merely a variety. 

69. Neukopteris sbrrulata, Dn.— f PL XVIII, Fig. 213.)— J. G. S., 
XVIII, 320 ; Fig. XV, 35.— M.D., St. John, New Brunswick. 

^ Bipinnate. Bachis thin and slender. Pinnae alternate, sparsely placed, 
and of few pinnules. Pinnules obovate, narrowed at base, sessile, 
delicately but sharply serrate, especially at the apex. Terminal 
leaflet rounded and lobed, scarcely serrulate. Midrib visible nearly 
to the apex. Pinnules about two lines in length." 

This species was founded upon a few fragments from Carlton, and Mr. 
Hartt subsequently discovered more perfect specimens, which seemed to 
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him to indicate that the species is really a Peeapterisl In this conclusion 
I acquiesced, and omitted this species from the list in Acadian Geology. 
Subsequently, however, I found, on comparing the specimens in Mr. Hartt'a 
collection with those I had previously obtained^ that there are two species, 
for one of which I retain the above name. 

70. Nbxjropteris rbtorquata. S. N.— (PI. XVII, Fig. 197.) — ^M.D., 
Lepreau, New Brunswick. Col. Geol. Survey. 

Pinnules broad* oblong, obtuse j curved obliquely, cordate or aurieulaU 
at base. Midrib faint, and traceable little more than half taag 
from the base, nerves crowded, very oblique, curved,forkinff abou 
twice. Basal pinnules orbicular, or reniform,wkh diverging veins. 

Numbers of scattered pinnules of this species occur on the surfaces of 
the Devonian shales at Lepreau. It is a very distinct species, allied, how- 
ever, to N. fiexuosa and N. gigantea of the Carboniferous. The pinnules 
were either somewhat thick or strongly reflexed at the margin. In these 
characters, as well as the form of the pinnules^ it differs markedly from 
N. polymorpha, with which it is associated in the beds at Lepreau. The 
specimens described were collected by Mr. Weston of the Geological 
Survey. 

71. Neuhoptbris crass a, Dn. — (PI. XVn,Fig. 200.) — ^Acad. Geology, 

p. 551. — ^M.D., St. John, New Brunswick. 

A single pinnule is all that I have to represent this species. It was 
collected by Mr. Lunn of St. John, N. B. 

72. Nburoptbris Sblwyni, S. N.— (PI. XVII, Fig. 198.)— M.D., Sfc. 

John, New Brunswick. 

Pinnate, Pinnules oblong, narrjow at the point, curved upward. The 
lower side of the base cut off obliquely, so as to form a notch 
between the pinnule and the petiole. Mid-rib distinct. Nerves 
much curved, forking once or twice. 

A single specimen represents this species in Prof. Hartt*s collections 
from St. John. I dedicate the species to the Director of the Geological 
Survey. 

78. Nburoptbris, sp.— (PI. XVII, Fig. 199.) 

A few fragments in my collections from St. John represent another 
species resembling N. Sorettti^ Brongt.^ but they are insufficient for 
description. 
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74. N. (Mbgalopteris) Dawsoni, Hartt.— (PL XVII, Figs. 191 to 
194.) — Bailey's Report on New Brunswick. Acadian Geology, 2nd 
edition, p. 550 Fig. 193. — M.D., St. John, New Brunswick. 



«< 



Frond rugose, rhachis thick, striated, broadly winged, pinnae alternate, 
very oblique, acute at apex, often an inch wide and six inches long, 
margin undulate ; midrib disappearing before reaching apex, veins 
numerous, very oblique, curved, forking thrice very obliquely." 

This is one of the finest of the Devonian fem8,it8 pinnules being sometimes 
inches in length, and at first sight reminding an observer of the GIos- 
aopterids of later rocks, though very different in their venation. The 
firagments in Prof. Hartt's collection appear to indicate that the fronds 
consisted of large oblong pinnules closely aggregated together, or attached 
At a very acute angle to a rachis itself broadly winged. The veins spring 
from a broad fiat midrib at a very acute angle, and curve outward to the 
margin, which they meet almost at right angles. It may admit of doubt 
"wliether this fern is really a Neuropteris ; but its scattered pinnules would 
at once by their form and venation be referred to that genus, though the 
habit of growth seems to have been different ; and for this reason I have 
suggested the sub-generic name above. 



In the species of Neuropteris the Devonian Flora approaches very 
nearly to that of the Carboniferous, several of the species being closely 
allied to common Coal formation ferns. They are, however, distinct speci- 
fically, and on the whole of a more delicate and less massive type. The 
principal exception to this is the remarkable species N, Dawaanu 
This, however, manifestly presents in its venation a tendency toward 
CychpterUy though the form of the leaf is so different, and it is quite 
likely that when more folly known it will become the type of a new genus. 

Genus Callipterib. — Brong, 
76. Callipterib pilosa, S.N.— (PI. XVI, Fig. 189.) 

Bipinnate or tripinnate. Pinnoe oblong with hroid terminal leaflet^ and 
crowded obovate obtuse decurrent pinnules, with a thick short midrib and 
a few forking curved veins. Frond dense and covered with very 
numerous microscopic hairs generally muHng the venation. Fertile 
pinnoR with nearly round pinnules^ smooth and much rejlexed in the 
margins. 

This curious fern, rather common in the Middle Devonian at St John, . 
was described by me in Acadian Geology under the name Sphenopteris 
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pilosa. I now refer It to Brongniart's genus Cdllipteris, Though the 
typical species of this genas are Permian, I believe it has represen- 
tatives in the Carboniferous. 

Gewus Sphbkoptebis. — Bbong. 

76. Sphbnopteris HoENmaHAUSi, Brong. — (PL XVI, Rg. 185.) 
— M.D., St. John, New Brunswick. 

The ferns from St. John which I referred to this species are very rare, 
and no examples showing the venation have been found. It resembles 
Brongniart's species in form and dimensions. 



77. Sphbnopteris marginata, Dn.— CPL XVI, Fig. 184.)— nj. G. &, 
XVm, 821 ; PI. XV, Fig. 88.— M. D., St. John, New BrunewicL 

^^ This resembles the last species in general form, but is larger, with 
the pinnules round or round-ovate, divided into three or five 
rounded lobes, and united by a broad base to the broadlj winged 
petiole.'* 

This species is more abundant than the preceding, and the recent 
collections include specimens showing its form and venation very distinctly. 

78. Sphenoptbris Harttii, Dn.— (PL XVI, Figs. 176, 177.)— J. G.S., 

XVIII, 821 ; PI. XVII, Fig. 32.— M.D. St. John, New Brunswick. 

^^ Bipinnate or tripinnate. Divisions of the rachis margined. Pinnules 
oblique, and confluent with the margins of the petiole ; bluntly 
and unequally lobed. Nerves few, oblique, twice-forked." 

79. Sphenoptbris Hitchcookiana, Dn. — (PI. XV, Fig. 175.) — J. G. 

S., XVIII, 821 ; PI. XVI, Fig. 31.— U.D., Perry, Maine. 

" Stipes stout, straight, rugose, ^ving off slender secondary petioles, which 
ramify dichotomously and terminate in mmute obovate leaflets." 

The only perfect specimen of this species was found by Mr. Hitchcock 
at Perry. The suggestion of Schimper already referred to, that this 
species may be founded on fertile pinnules of Cyclopteris of the subgenas 
Archodopteris, is deserving of attention. The scattered pinnules from 
St. John referred to it in a former paper are, I confess, very doubtful, 
and in large additional suites of specimens I have not been able to ascer. 
tsdn any connection with a stem. They may possibly be scattered spor. 
cases, as suggested by Schimper. 
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80. Sphenoptbris * BBCURVA, Dn.— J. G. S., XIX, PI. XIII, Figs. 7, 
8» — ^U.D., Perry, Maine. 

^^ Leaflets small, coneate, terminating the divisions of a dichotomous 
winged petiole.*^ 

81. Sphbnoptbris splendens, S.N.— (PI. XVI, fig. 186.) 

Tripinnate ; pinnee oblong ^ broader at 6a«e, wiihflexuou% petiole^ bearing 
9ix to ten rounded^ lobedy confluent pinnules , each with few veins 
branching abruptly. 

I am sorry to add another to the many species of Sphenopteris ; but the 
a>boye will not accord with any known to me. Its nearest ally is perhaps 
S, fragUiSj Brong., but it is much more densely and closely constructed 
than that species. Its petioles and nerves seem to have been woody, and 
the frond thick, and in consequence it shines forth in all the metallic 
brilliancy of a dense graphitic film, from which circumstance I have taken 
its name. 

Genus Hymbnophtllitbs. — Gobpt. 

82. B[ymbnophyi4:.itbs ourtilobus, Dn. — (PL XVI, Pigs. 178, 179.) 
—J. G. S., XVIII, PL XV, Pig. 89.— M.D., St. John, New. 
Brunswick. 

'^ Bipinnate. Bachis slender, dichotomous, with divisions margined. Leaflets 
deeply cut into subequal obtuse lobes, each one-nerVed, and about 
one-twentieth of an inch wide in ordinary specimens." 

Some specimens of this species appear to show an inflection of the 
extremity of the pinnules, as if from fructification. 

88. Hymbnophtllitbs sub-pubcatus, Dn. — (PL XVI, Fig. 180.) — 
Acadian Geology, p. 652, Fig. 192, &c. — M. D., St. John, New 
Brunswick. 

*^ Similar in general form to Sphenopteris (H.) furcatus, Brong., but 
with broader and acute divisions of the pinnas." 

84. Htmbnoptllites Gbbsdorpii, Qoeppert. — (PL XVI, Fig. 182.) 
— ^M. D., St. John, New Brunswick. 

Quite similar to Groeppert's figures. 

86. Hymbnophyllites obtusilobus, Goeppert. — (PL XVI, Fig. 183.) 
— M.D., St. John, New Brunswick. 

Found with the preceding, which it closely resembles, except in its 
greater size. * 
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86. Hymenophyllitbs Hildrbti, Lesquereux. — (Pll XVI, Fig. 181.) 
— Rogers's Report on the Geology of Pennsylvania, — M, D., St 
John, New Brunswick. 

Specimens procured by Mr. Weston at Lepreau appear to belong to 
the above named species. Lesquereax's specimens were from beds at 
Kenawka Salines, which I suppose to be Devonian or Lower Carboniferous. 



According to Brongniart the genus HymenophylliteB occurs both in the 
Carboniferous and Permian of Europe. Lesquereux, on the other hand, 
states that in Pennsylvania the genus Hj/menophyllites is confined to the 
Devonian. In Nova Scotia I have described one species from Mr. Brown's 
collections from the coal-field of Cape Breton. It is evident, how- 
ever, from the descriptions by linger of the Devonian ferns of Thui^ 
ingja, from those of Lesquereux of those of Pennsylvania, and from the list 
of species above given, that the genus Jlymenophyllites and the more 
delicate forms of the genus Sphenopteris were relatively much more 
abundant in the Devonian than in the Carbomferous period. 

It seems at present scarcely possible to effect any intelligible arrange- 
ment of these ferns in sub-genera. Schimper re-unites most of the ferns 
placed in the genera Hymenophyllites and Trichomanites with Sphenop- 
teris, and gives to the former genera merely a sub-generic value. Most 
of the species above mentioned would go into his sub-genus Hymeno- 
phylloides. 

Genus Alethopteris — Sternb. 

87. Albthoptekis disorepans, Dn.— (PI. XVIII, Figs. 203 to 205. ) 
—J. G. S., XVIII, 222 ; PL XV, Fig. 87.— M.D., St. John, New 
Brunswic^. 

" Bipinnate. Pinnules rather loosely placed on the secondary rachis, but 
connected by their decurrent lower sides, which form a sort of 
margin to the rachis. Midrib of each pinnule springing from its 
upper margin and proceeding obliquely to the middle. Nerves 
very fine and once-forked. Terminal leaflet broad." 

This fine fern is illustrated by a number of specimens in Prof. Hartt's 
collections, and has also been found at Lepreau. It is evidently 
very variable in the form of the pinnules, in this resembling the Oar. 
boniferous A. lonchitiea, to which it is closely allied. Some of these 
varietal forms as illustrated in Prof. Hartt's recent collections deserve to 
be figured. 
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88. Alethoptbris ingbns, Dn,— (PL XVIII, Fig. 206.)— lb.— M.D., 

8t. John, New Brunswick. 

^^ Pinnules more than an inch wide, and three inches or more in length, 
with nervures at right angles to the midrib and forking twice. 

89. Albthoptebis Pbrlbti, Hartt. — ^Acad. Geol. p. 552. — ^M. D., St. 
John, New Brunswick. 

^^ Allied to A. 9€rrula^ Lesq., but pinnae wider and closer and not so 
long or so much united ; usually tridentate ; teeth acuminate, middle 
one sometimes emarginate; vein three-forked, sending a veinlet 
into each lacinia. The middle veinlet branches in the middle 
lacinia." 



Genus Pbooptbris — Brong. 

90. Pecopteris (Aspidites ?) "serrulata, Hartt. — (PL XVm, Figs. 
207 to 209.)— Acad. Geol. p. 563, Fig. 92.— M. D.,St. John, New 
Brunswick. 

^^ Tripinnate ; pinnse short, alternate, close or open,lanceolate, very oblique, 
situated on a rather slender rounded subflexuose rachis ; pinnules 
small, linear lanceolate, crenulate, revolute, moderately acute, 
oblique, sessile, decuri'ent, widest at the base, open, separated from 
one another by a space equal to the width of a pinnule, slightly 
arched towards the point of pinna; longest at base of pinna, 
decreasing thence gradually to the apex; terminal pinnule elon- 
gated. Median nerve entering the pinnule very obliquely, flezuous, 
runmng to the apex. Nervules very few, oblique, simple, and 
somewhat rarely forking at the margin." 

Numerous additional specimens of this species confirm Prof. Hartt's 
determination of its distinctness from P. plumosaj Brongt. It perhaps more 
strongly resembles Goeppert's P. Silesiaca ; but this last has broader and 
more closely arranged pinnules decurrent on the petiole. It may be taken as 
a Devonian representative of the delicate Pecopterids of which the species 
above named are Carboniferous types. Mr. Hartt's specimens enable me 
to represent its habit of growth. Schimper quotes under this name 
a GarbonifeYous species of Lesquereux. But Lesquereux's species is 
AlethopterU serrula. 
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91. Pecoptbris obscura? Lesquereux-— J, G. S., XVIIL, 822. — M.D., 
St John, New Brunswick. 

92. Pecoptbris (Aspiditbs ?) prbciosa, Hartt. — (PL XVIIL, Figs. 
210, 211).— Acad. Geol. 858.— M.D., St. John, New BruMwick, 

^^ Pinnae a little larger than those of the last species, not serrated; 
placed nearly at right angles to the rachis, obtuse, narrow towards 
the extremity, suddenly widened, or almost auriculate at the 
lower side ; mid-rib extencUng to &e apex ; nenres few, at a some- 
what acute angle." 

Somewhat more complete specimens in Prof. Hartt's collections show a 
little more of the habit of growth of this fern than was previously known- 
Both the pinnae and the pinnules were placed nearly at right angles to the 
petioles. 

98. P. (Ctathitbs ?) DBNSIPOLIA, S. N.— (PL XVII, Figs. 195, 196.)— 
M.D., St. John, N. B. 

Bi-pirniate^ pinnules ohlongy rounded at the ends, crowded together on a thick 
striated petiole. Mid-rib somewhat decurrent on the petiole, at an angle 
of about 45 ® . Veins few, forking once, oblique. Margins of the larger 
pinnules somewhat undulate. 

This new species occurs in Prof. Hartt's collections from Cariton, near 
St. John, N.B. 

Genus Trighomanitbs — Goept. 



94. Triohomanites pilioula, Dn. — J. G. S., XIX, 464 ; PL XVII, 
Figs. 12, 18.— U. D., Perry, Maine. 

Pinnules slender, attached to long petioles, and bifurcating into slender points, 

95. Triohomanites, sp. -J". G. S., XVIII, PL XVI, 50.— M. D., St. 
John, New Brunswick. 

Bifurcate pinnules, eoUremely minute, thread-like, four to seven in each pinna. 

Both of these species are founded on fragments which are of doubtful 
character, and may prove to be merely skeletons of fronds. 
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Pbtioles of Ferns. 

96 to 100. Rhacbioptkris, viz., (B. finnata^ B. ejfchpteroidesj It* 
punctata^ JR. striata^ B. tenmstriata.) — J. G. S., lb. 

Under this generic name I have described several detached leaf-stalks 
of ferns, principallj from New York and St. Jdin, of which the fronds are 
unknown. I have nothing further to add, in respect to these, except that 
xnjr recent specimens from Gaspe lead me to suspect that some of these 
supposed leaf-stalks may be in reality decorticated stems of Psilophjton. 

Several detached leaf-stalks of ferns are in mj collections from St. 
John, but they probably belong to some of the species above described. 
Though no fronds of ferns have yet been found in the Gasp^ plant-beds, 
with the exception of the pinnae of OydapterU Jaclaom already referred to, 
obscure specimens are not infrequent, which I think can be distinguished 
from stems of Psilophyton, and are probably petioles of ferns. One of 
these is figured in PL VIL, Pig. 80a. 

Two large and interesting specimens of petioles, probably of tree ferns, 
have recently been communicated to me by Prof. Hall. They are : 

101. BAackiopterU gigantea, Dn. • 

This is the base of a large leaf-stalk somewhat flattened. It is smooth 
and marked with even longitudinal depressed lines, about twenty in number, 
dividing the surfaces into rounded ridges. It shows no structure, but has 
the remains of carbonized fibres or bundles of vessels at the larger end. It 
is from the Hamilton group (^Middle Devonian) of New York. It is three 
inches in diameter, and must have supported a very large frond. 

102. BJiaehiopteris pdlmatayjyxi. 

This is ten inches in length, flattened, and marked with frirrows and 
ridges. It divides at the distal extremity in a palmate manner into five 
pedicels. From another specimen in Prof. Hall's collection, already 
referred to, I would infer that this petiole may possibly have borne fiends 
of the type of Oyelapteris Bogerii. It is frt>m the Hamilton group (Middle 
Devonian,) of New York. 

The number of stipes of ferns found in some of the Devonian beds is 
instructive, as indicating the amount of maceration which the fronds have 
undergone. In the Devonion also as in the Carboniferous, few fiends 
showing fiructification occur. 
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Trqites of Tobb FsaNB. 

103. Piaronim Erianut, S. N.— M. D., New York. 

Trunk completdy invetud with ayrdJike aerial roott paraliel to ateh other, 
and either doielg appreued or ajTanged ai regular inlervaU. Each 
root eonntting of cm outer, probabli/ cellular, coat, with on axtM of 
fibre* and Kxdariform or reticulata veuelt. 



Ptoroaiiw EriatKu. From ft Specbneii ftwa New Toik. 
(Bxterior with wrUI rooCf, redac«d.) 



I'taronmi Itxtilu, Prom a Spccimea from New Tuk 
(Longitudinal Section.) 
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The minute structures are not well preserved. The apecimenB are 
from MadiBoa Co., S. Y. — Bamilton Group ; iu Prof. Hall's collections. 

104. I*iaroniu* textilit, S. N.— U. D., New York. 

Trunk, with the outer ewr/ace marked with irregular ridget and/urrowt,prod>ieed 
by lortuotu aerial root*, which in the centre of the item are (een to be 
interlaoed with each other. They are let* torttioiu in what veemt to bt 
the upper part of ihe fragment, ' 

This Bpecimen b in Prof. Hall's collection, and ib from Gilboa, New 
Tork, where these tninka are stated to occur m an erect position in sand- 
stone. 

I maj add to the ahove that Dr. Newberr; has communicated to me 
two well-characterized trunks of tree ferns from the Devonian of Ohio, 
and another from Gilboa New York, so that the occurrence of large tree 
ferns in the Erian Flora is now well established. The; are : — 



CaulopUru Loekwoedi, (ndaced.) Caulopleri* antiqaa. 

From a Specimen Uom Gilboa, Neir Turk. (nduced.) OMo. 

105. Cadloptbrib LocKWOODi,Dn.— U. D.,New York. 

106. CAtrLOPTKWS ANTidCA, Newberry.— L.D., Ohio. 

107. PBOTOPTKaiSPKRKQamA, Newberry. — L. D.,Ohio. 
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I have described these three species in a paper contributed to the 
Geological Society of London, March 22, 1871. They have not been 
found in Canada ; but are of interest as shewing the existence of tree ferns 
in strata even older than the fern beds of St. John. In Gasp^ I have 
found some fossil stems which are probably tree ferns, but too obscure for 
description. Illustrations of two of these trunks of tree ferns are given 
in the woo'd-cuts. • 

Genus — Caediooari^um— Brong. 

108. Cardiocarpum cornutum, Dn. — (PI. XIX., Figs 214 to 218.) 
—J. G. S., XVIII 324 ; PL XHI., Figs 23 and 24.— M.D., St- 
John, New Brunswick. 

*' Broadly ovate, emarginate at base, dividing into two inflexed processes 
at top. A mesial line proceeds from the sinus between the cusps, 
downward. Nucleus more obtuse than the envelope, and acuminate 
at the top. Surface of the flattened envelope striate, that of the 
nucleus more or less rugose. Length about seven lines.'* 

109. Cardiocarpum Bailbyi, Dn. — (PI. XIX., Fig. 219.)— Acad. 
GeoL, p. 654. — M. D., St. John, New Brunswick. 

BrooMy cordate ; emarginate at apex, one inch and a half broad, one inch long. 
Nucleu9 large, hroadly oval, acuminate, with a m,esiaX line reaching to 
the ends, * 

110. Cardiocarpum Crampii, Hartt— (PI. XIX., Figs. 220 to 222.)— 
Acad. Geol., p. 564. — ^M.D., St. John, New Brunswick. 

Elongate, slightly expanding at the middle, ohtuse at ha.se. Obtuse or emnr- 
ginat^ at apex. Length ahout one inch, greatest breadth about twofftht of 
an inch ; nucleus smaM, central, oval, connected by a m^esial line toith the 
extremities. Surface of margin slightly rugose," 

111. Cardiocarpum ovale, S. N.— (PL XX, Figs. 223, 224.)— M.D., 
St. John, New Brunswick. 

Oval and destitute of a notch, the sides of the Tnargin expanded laterally^ the 
nv^us ovate and acuminate. 

This species, found with those above-named, but more rarelj, seems to 
have been of similar structure. 
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112. Cakdiooarptjm obliquum, Dn.— (PL XIX, Figs. 225, 226.)— J. 
G. S., XVin, 324; PL Xni, Fig. 26.— M. D., St. John, New 
Brunswick. 

'* Unequally cordate, acuminate, smooth, with a strong rib passing down 
^ the middle ; length about three lines." 

This species may haye been of different character &om the preceding, or 
may have been a nucleus deprived of its investments. 



All of the above species of fruits agree in having a dense coaly nucleus 
of appreciable thickness, even in the flattened specimens, and surrounded 
by a thin and veinless wing or margin. They have thus precisely the ap- 
pearance of samaras of many existing forest trees, some of which they also 
resemble in the outline of the margin, except that the wings of samaras are 
usually veiny. They are in like manner very similar to the Cardioearpa 
of the coal-formation. The character of the nucleus and the occasional 
appearance in it of marks possibly representing cotyledons or embryos, 
forbids the supposition that they are spore-cases. They must have been 
fraits of Phaenogams. Whether they were winged fruits or seeds, or 
fruits with a pulpy envelope like those of Cycada and some Comfers, may 
be considered less certain. The not infrequent distortion of the margin is 
an argument in favour of the latter view, though this may also be supposed 
to have occurred in samaras partially decayed. On the other hand, their 
being always apparently flattened in one plane, and the nucleus being 
seldom, if ever, found denuded of its margin, are arguments in favour of 
their having been winged nutlets or seeds* Until recently I had regarded 
the latter view as more probable, and so stated the matter in the second 
edition of Acadian Oeology. Last winter, however, when examining the 
collection of Dr. Newberry, in New York, that accomplished palaeontologist 
pointed out to me the close resemblance between some fruits of this kind 
from the Carboniferous of Ohio and the drupaceous fruits of a recent 
Cycad. Re-examinmg the numerous specimens in Profl Hartt's collection 
with this additional light, I have arrived at the conclusion that the 
Cardioearpa of the type of O, eomutum were Gymnospermous seeds, 
having two cotyledons imbedded in an albumen and covered with a strong 
membranous or woody tegmen surrounded by a fleshy outer coat, and that 
the notch at the apex represents the foramen or micropyle of the ovule. The 
structure was indeed very similar to that of the seeds of Taxui and 
of SalUlurya. In Plate XIX, Figs. 216 and 217 show very well the 
nucleus with its cotyledons and investing tegmen^ while Fig. 218 shows 
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the outer coat or fleshy testa, and exhibits the true character of the 
terminal notch or foramen.* 

Genus Trigonocarpum — ^Brong. 

113. Trigonocarpum racbmosum, Dawson — (Pl.XIX,Fig. 227.)— iJ. G. 
S.,XVm, 324 ; PL XVI, Fig. 47.— M. D., St. Jol^, New Brans- 
wick. 

^^ Ovate, obtusely acuminate, in some specimens triangular at apex. In 
flattened specimens the envelope appears as a wing. Fruits 
attached in an alternate manner to a thick, flexuous, furrowed 
rachis." 

114. Trigonocarpum pbrantiquum, S. N. — (Fl. XIX, Fig. 228.) 

Ovate ; when full grown^ half an inch wide and one inch lofig^ with 
obscure indications qf ribs toward the narrow end. 

St. John, New Brunswick, in Prof. Hartt's collections. All are badly 
preserved. They resemble some of the Carboniferous Trigonocarpa. 

All Trigonocarpa, properly so called, are, I have no doubt firom their 
essociations, fruits of Sigillarise or of Conifers ; and the first species men- 
tioned above shows that in some cases at least they were borne in racemes . 
a circumstance which should perhaps connect them with some of the spikes 
of fructification of the genus AntJiotithee. 

Genus Carpolithbs. — Sternb. 

116. Carpolithbs siliqua, Dawson.— J. G. S., XIX, 465; PL XVII, 
Fig. 4. — U. D., Perry, Maine. 

^^ Elongate, smooth, flattened, sides slightly sinuate ; two inches or less 
in length ; a quarter of an inch or less in breadth.^' 

116. Carpolithbs spicatus, Dawson.— J. G. S., XIX, 461 ; PL XVII, 
Fig. 15.— U. D., Perry, Maine. 

^^ Carpels or spore-cases : oval, about a line in length, apparently wiiih 
a thick outer coat ; densely placed on a thick rachis." 

This I now think may be the fruit of a species of Arthrostigma. 

* Though I have no doubt that the above is the correct interpretation of C. eomutunif I 
do not regard it as applicable to all Oardiocarpa, in some of which the outer enrelopei 
instead of being succulent, may have been compressed into a wing. This was probably the 
case with C. Baileyi^ which as Mr. Garruthers and Dr. Hooker have pointed out tome, is not 
j^iyMitniUr from the winged seeds of the carious W$lmUehia mirabiLit* 
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117. Carpolithbs LUKATUS, Dawson. — J. G. S., XIX, 464; PI. XVII, 
Fig. 11.— U. D., Perry, Maine. 

^^ Sase rounded regularly, apex broadly truncate and mucronate ; nu- 
cleus surrounded with a narrow margin." 

118. Carpolithbs compactus, S. N.— (PI. XIX, Fig. 229.) 

# 

Groups of tmally oval bodies, about one-eighth of an inch in diameter y lying in 
manes cu if they had been attached to a thick and short stalk. 

This is evidently a mass of fructification, but of unknown nature. It is 
firom St. John. 

Gbntjs Antholithes. — Brong. 

119* Antholithes Devonicus, Dawson. — (PI. XIX, Fig. 235.) — ^Acad* 
Geology, p. 666, Fig. 194, — M. D., St. John, New Brunswick. 

*' Stipe thick, rugose ; flowers distichous, somewhat distant, each with 
straight strong spine or bract and several broader scales." 

I figure a very fine and perfect specimen of this species, and have 
attempted a partial restoration of it in fig. 2{j8, b. c. In this species the 
floral leaves are so well marked, and the indications of internal filaments 
representing stamens or pistils are so distinct, that I cannot doubt 
that it is a spike of fructification of some phaenogamous plant. 

120. Antholithes flortdus, S. N.— (PI. XIX, Kg. 286.) 

Flowers or buds composed of six to nine sulhequal oblong obtuse bracts or 
floral leaves ; arranged in an opposite manner on a thick rugose axis* 

This species at first sight recalls the curious Permian SchiUzia anomala 
of Geinitz ; but it wants the scaly bracts of that species. Like the former 
this must, I suppose, have been the fructification of some phsdnogamouSi 
possibly gymnospefmous plant. 

Genus Sporangites. — Dn. 

121. Sporangites acuminata, Dn.— (PI. XIX, Figs 282 to 284.) 

'^ Sporercases : oblong acuminate, six to nine in a wTiorl ; erectf or slightly 
, spreading. Dehiscence lateral,^* 

I place under this name the objects described in former papers as 
Annularia acuminata. Additional specimens lead me to believe that 
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these supposed whorls of leaves are really clusters of spore-cases which 
may have belonged to Psilophyton or to ferns. They are not very dis- 
^milar from the spore-cases of Ptilophyton rohustius. 

122. SpoRANaiTES HuRONBNSis. Dn. — Silliman's Journal, April, 
1871. Canadian Naturalist, Vol. V, new series. Under this name I have 
described the small globular papillate spore-cases found so abundantly 
at Kettle Point, Lake Huron, in beds believed to be of Hamiltoa age. 
They are probably spore-cases of some Lepidodendroid plant, and are ao 
abundant as to give a highly bituminous character to the shale. 

Vabious Fruits, &o. 

In Figures 230 to 232, 1 have represented several obscure seeds and 
similar organs from St. John, and in Figs. 124 to 126, PI. X, some similar 
objects from Gasp^. That in fig. 126 is probably a concretion encloeing 
some organic body, the others may perhaps be badly preserved fragments 
belonging to some of the species above described. 

It will be observed that the above mentioned frnits and floral organs 
constitute a series strictly parallel to the more common fruits of the Car- 
boniferous ; so that whatever genera these last belonged to, must have been 
represented also in the Devonian. Unfortunately our knowledge of the 
affinities of Carboniferous fruits is too imperfect to give us much informa- 
tion on those of the older series. Such inferences as I have been able to 
draw I have already stated above. 

QAngtospermovs Exogen,^ 

Gbnus Syringoxtlon. — ^Dn. 



123. Syringoxylon miraUle^ Dn. — Journal of Geological Society, XVIII, 
305 ; PL XII, Fig. 145.— M.D., New York. 

I have nothing to add to the description of the species cited above : 
but after careful re-examination of the slices prepared, find my views of 
its structure and affinities, therein stated, fully confirmed. I give 
improved drawings of some of these structures in a supplementary cut, 
shewing the nature of its dotted ducts and woody fibres, in hopes that 
they may be recognised in this country. 

As the only plant of this grade as yet known in the Palaeozoic rocks, 
it is of the greatest interest ; and I have sought earnestly for further 
examples, carefully examining all fragments of Devonian wood which I 
have been able to obtain. As yet, however, no other specimen has been 
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obtiuDed than that from the Hamilton Group (Middle Devoman), at 
Eighteen Mile Greek qq Lake Erie, orij^aU; submitted to me by Prof. 
SaU. 




Syringoxi/hn Min^ile. 

1. TrBDBrerae lection, lOOdiunetars, showing TBBaey, iroodi-catli utd medullar]' ttji. 
2 and 3. FonioDB of the wme, 300 diBtngten. 

4. Longitudinal aectioQ of datl«d duel, irood-c«11g and medullar; ca7i,300 diameters. 

5. Wall of dotWd duct, 600 diamtler». 

6. WcHid-cells and medullarr rajg, 600 diameUra. 

Uncertain Specibs. 

Mfegaphyton, sp.—J. G. S., XVIII. 

Acanthophyton spinoaam, Dn. — J. Q. S., XVHI. 

Oyclopteria incerta, Dn. — Ibid. 

Pern with netted veins, Dn.— J. G. S., XIX. 

Cyclopteris, ap., Dn. — Ibid. 

Selaginites formoaus, Dn.— Can. Nat., VI ; J. G. S., XVIII, 316. 

The first five of the above are forms still too uncerttun to be classified. 
The last I desire to abandon as a vegetable species. It was founded on 
specimens obtained at Gasp4, which seemed to me to represent scaly 
fltema or branches. The late Mr. Salter suggested that they might be 
fragments of some Eurypteroid crustacean. At the time I thought that 
the shape of the specimens precluded this supposition, but a number of 
additional fragments since obtained, have convinced me that Mr, Salter 
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was right, and consequently, that a great quantity of fragments of a lArge 
species of JSurt/pterus have been entombed in one of the shales associated 
with the coal-bed near Tar Point. 

(^JEndoffen ?) . 

125. Noeggeraihia CHlhoenm^ Dn. — Proc. Geol. Socy., 1871. 

This is a rhombic-obovate leaf with a broad base and radiating nenres 
or plicae, with finer striae between them. It is 3i'o inches long and ^\ 
inches broad. It was collected by Rev. Mr. Lockwood, in Gilboa, New 
York. Its aflBnities are very uncertain. 

(2.) Vegetable Fossih of the Upper Silurian Limestones of GdspS. 

These limestones immediately underlie the Gasp^ Sandstones, and 
constitute the Peninsula of Cape Gasp^, in which they are admirably 
exposed. According to the measurements of Sir W. E. Logan they are 
2000 feet in thickness. They consist of pure and earthy limestones, 
alternating with shaly bands, and rest unconformably on the shales of the 
Quebec Group (Lower Silurian). Their fossils, as examined by Mr. 
Billings, indicate that they are of the age of the Lower Helderberg Group 
of New York, equivalent to the Ludlow of English geologists. 

The Gasp^ Limestones are, throughout their whole thickness, essentially 
marine ; and many of the beds, especially in the upper part, are loaded 
with animal fossils, principally corals and shells of Brachiopoda. Here 
and there remains of plants occur, but so rarely that they iiould perhaps 
have been scarcely noticed but for the excellent exposure of the rocks. 
They aro principally fucoids, and these chiefly of two kinds. (1.) The 
remarkable spiral fronds of the genus Spirophytony Hall, the Facoides 
Cauda-gallr of the earlier New York reports. These occur principally m 
some of the lower beds, though they extend upward into the bottom 
beds of the Devonian Sandstones. (2.) Tortuous linear fronds or stems, 
probably originally cylindrical, sometimes smooth, and in other c^ses 
presenting a scaly appearance, which, however, seems to be due to the 
arrangement of laminae of fine sediment filling the interior of the moulds 
left by the stems. These scaly markings are sometimes so regular as to 
^ve the appearance of the Liassic fucoids to which Brongniart has given 
the name Phymatoderma^ and which Schimper compares to species of 
Caulerpa. I believe, however, that the plants now under consideration 
were either long stems of frondose Algae allied to Hpirophgton, or cylindri^ 
Cdi, plants allied to Chorda. 

Other fragments show the remains of a distinct internal woody axis, and 
must have been portions of acrogenous plants comparable with Psilophyton 
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fflabrum of the Devonian beds ; but they are too imperfect to show their 
generic affinities. (Fig. 239). Others are branching stems, the form and 
markings of which show that they belong to Pnlophytoriy and probably to 
the species P. robtistius^ (Fig. 243). Others are obviously Rhizomata of 
J^sUophytony showing the ramenta and areoles ; and one specimen collected 
by Mr. R. Bell, when exploring these rocks m connection with the 
Geological Survey, shows the scalariform axis, and outer fibrous bark 
in excellent preservation, thus fully proving its true nature, and vindicating 
the less perfect specimens from the doubts which in the minds of many^ 
botanists might otherwise rest upon them. This specimen is represented 
in PI. XX, Figs. 241, 242 ; and I have shown its structure in PI. XI,. 
Figs. 133 and 134. 

These remains of Psilophyton occur in the lower part of the limestone,, 
but are more abundant in the upper beds, and they suffice to indicate the 
existence of neighbouring land, probably composed of the Lower Silurian 
rocks, and supportmg vegetation. That this vegetation consisted wholly 
of plants of the genus PsUophyton we are under no necessity to believe, 
as the almost exclusive prevalence of these plants in some parts of the- 
overlying sandstones, deposited at a time when we know that other plants 
existed, shows that in the Devonian period itself, this particular genus was 
either much more abundant than other forms of plants, or much more 
favourably situated for preservation. 

It is interesting to observe that just as a few remains of plants in the 
marine limestones testify to the occurrence of neighbouring land, so an 
occasional shell of Orthoeeras or a few Brachiopods may sometimes be 
found in the plant-bearing Devonian sandstones, showing that these were 
accessible to the driftage of oceanic remains ; but we have no right in. 
either case to assume that these exceptional remains represent the wealth, 
of either the land or the sea in organic forms. 

in. General Remakes and Conclusions. 
(1.) Physical Condition of Eastern America in the Devonian Perioi^ 

As HaU and Dana have pointed out,* North America presented, In 
the earlier part of the Upper Silurian period, a great internal ocean^. 
partially separated from the basin of the Atlantic by a more or less contin- 
uous belt of sand-banks or islands, representing the older portions of the 
Appalachian range of hills, and bounded on the north by Laurentian and. 
in part by Lower Silurian land. These conditions prevailed during the 
deposition of the great Niagara limestones (Wenlock) ; and in the imme- 

• fieport on Pal. of N. York, Vol. III.— Manual of Geology. 
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diately succeeding or Salina epoch, there seems to have been a nniform 
elevation, leading to the prevalence over the same area, of shallow waters, 
liable in part to actual desic(3ation. Toward the close of the period, as in 
the like portion of each of the great cycles of American Palaeozoic history, 
subsidence again occurred, and the marine limestones of the Lower Hel* 
derberg (Ludlow) formation overq)read a still wider area in the eastern 
part of the continent than did those of the Niagara. Hence we find the 
marine beds of the Lower Helderberg rising high on the slopes of the 
Appalachians, while such patches as that of St. Helen's Island near 
Montreal * show that they at one time covered the Lower Silurian plain of 
Canada. The subsidence which enabled them to do this, was apparently 
accompanied by the ejection of the trappean masses which penetrate the 
Lower Silurian beds, and among the fragmentary debris of whose bases 
the remaining portions of Lower Heldorberg limestone have in aome 
places, as near Montreal, been entangled and preserved. Li like manner, 
in 6asp6, in Anticostii, in New Brunswick, in Nova Scotia and in Maine, 
we have the extension of the same Lower Helderberg sea, proved by its 
fossiliferous deposits. And though, as I have elsewhere observedjf the 
fossils of the Nova Scotia rocks of this age, (Arisaig group) show a t^i- 
dency to European rather ihan to American types, this merely indicates 
the partial interruption of the continuity of the great oceamc area, hj the 
remaining shoals of the Appalachian ridge. It would thus appear t^t at 
the close of the Upper Silurian, the area of land in Eastern North America 
was at a minimum ; being probably less than at any preceding period since 
the deposition of the great Trenton limestones of the Lower Silurian. 

At the beginning of the Devonian a slow and gradual emergence, 
i)ot accompanied by any fractures or physical disturbances, appears to 
have commenced. The wide spread of the Oriskany sandstone, and its 
accompanying arenaceous beds, indicates this change. This re^elevation 
was earlier and more permanent near the Atlantic coast than farther 
inland. West of the Appalachians, the Comiferous limestone, probably the 
finest coral limestone in the American Palaeozoic series, indicates a wide 
internal ocean ; while in Gasp^, New Brunswick and Maine, its plaoe is 
occupied by beds filled with land-plants, and some of them even under- 
clays or fossil soils, like those of the Coal-formation. Similar conditions 
followed somewhat later in the West ; and the Comiferous limestone wa3 
covered with the shales and sands of the Hamilton and Chemung series, 
during the deposition of which the condition of all North America must 
have approached to that which it afterwards assumed in the time of the 

* Report of Gtologj of Canada, 1863. 

t Acadian Geolog/.-^See also paper bj Dr. Honeyman, in Journal of Oeol. Society, 
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Coal-formatiojQ, though presenting some characteristic differences, more 
especiaOy in the less extensive prevalence of swampy fiats. Con- 
temporaneously with the very beginning of these phy^cal changes 
appeared the Brian Flora. Already, before the close of the Upper 
Silurian, the first patches of emerging land must have become clothed 
with Piilophytonj and by the time of the Middle Devonian the fiora 
of the period had, at least on the Atlantic coast, attained to ' its 
culminating point. 

At the time when the Erian or Devonian Flora attained to its greatest 
extension, there must have been in Canada a considerable extent of Lau- 
rentian and Lower Silurian land. The Adirondack hills were out of the 
water, and so were the older portions of the Appalachians, and from these 
there stretched to the East, West and South, considerable tracts of low 
land ; portions of which were alternately dry and submerged according ta 
the varying level of the continent. Upon these flats, and in part also, 
probably, on the neighbouring hills, flourished the plants which have been 
described in the preceding pages, and which appear to have enjoyed 
climatal and atoiospherical conditions similar to those of the Carboniferous 
period, but vrith a ap^aller continental area and greater proportionate 
irregolarity of surface. 

At the close of the Devonian, in the regions lying east of the Appa* 
lachians, great physical disturbances occurred. The lowest Carbonifer* 
ous rocks are generally coarse and conglomerated, often interstratified. 
with contemporaneous trap, and rest unconformably on the Devonian. The 
latter rocks are much altered, and this metamorphosis is connected with 
the intrusion of great masses and dykes of granite which penetrate the 
Devonian, and were consolidated before the deposition of the lowest Car- 
b<miferou8 beds. These disturbances were the prelude to the great 
change in animal and vegetable life which we find in the lowest 
Carboniferous beds, and to the subsidence evidenced by the prevalence 
of the Lower Carboniferous limestones, which separate as by a great 
gulf the Lower Carboniferous flora from that of the Middle Coal 
formation. 

In the east these changes were already in progress in the latter part 
of the Devonian, as evidenced by the coarse sandstones and conglo- 
merates of the old red sandstone. In the west they did not occur, or were 
postponed till after the Carboniferoos had begun, since in Ohio we find a 
gradual passage from the Devonian into the Carboniferous, while a par- 
tial onconformability occurs between the Lower Carboniferous and the 
Goal-formation. Even in the west, however, the Devonian Flora disap* 
pears at the be^nning of the Carboniferous period. 
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The above general sketch may serve to present a view of this remark- 
able period in Eastern America. It might be illustrated in detail by a 
great number of local examples. These will be found in the Surveys of 
New York, Pennsylvania and other States of the American Union, in the 
Report of the Survey of Canada, and in the author's "Acadian Geology.*' 
In Europe such a general view is attended with greater difficulty, owing 
to the less breadth of the formations and the greater prevalence of local 
diversities, and also to the want of definition in some localities between 
the Upper Devonian and the Lower Carboniferous. Still the same divi- 
sion into Lower, Middle and Upper Devonian exists, and the same general 
relation both in fossils and physical conditions, to the Upper Silurian 
on the one hand, and the Carboniferous on the other. 

(2.) Comparison with the Carboniferous Flora. 

Generically the Flora of the Erian or Devonian is in the main identical 
i^ith that of the Carboniferous, and the most important and characteristic 
•Carboniferous genera are also among those best represented in the older 
Flora. On the other hand, while some Carboniferous genera hare not 
j^et been recognized in the Devonian, the latter possesses some peculiar 
generic forms of its own, and these are especially abundant in the lower 
part of the system. As examples of such genera I may name Pnhph^on, 
J^rototaxites^ Leptophleum and Arthrostigma. Further, it may be re* 
marked that these peculiar Erian plants present highly composite or 
.-synthetic types of structure, giving to them a more archaic air than that 
•of the Carboniferous flora. 

Perhaps the most remarkable of all the generic diiFerences of the 
'Carboniferous and Erian flora is the occurrence in the latter of the ex- 
ogenous genus Syringoxylon, a type altogether unknown otherwise in the 
Palaeozoic. In one point of view this may indicate the greater variety 
and perfection of the older of the two floras. In another it may merely 
warn us as to the imperfection of our knowledge. With regard to the 
proportionate prevalence of particular genera, we are as yet scarcely in a 
position to make any definite statement. Not only is our information 
Tcry incomplete, but there is a remarkable variety in the Devonian itself, in 
different localities. In Gasp6, for example, Frototaxites and Fnhphtfton 
are predominant forms. In New Brunswick, New York, and Ohio, these 
forms are less abundant. In New Brunswick fronds of ferns are present 
in great numbers, while they have scarcely been found in Gasp^ ; and 
trunks of tree ferns and petioles without leaves have been found abundantly 
in Ohio and New York, where fronds of these plants are comparatively 
jrare. We can scarcely at present decide whether these differences result 
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Irom difierent facilities for preservation,* or from local diversities of soil 
^od climate, or from different dates of the plant-bearing beds. On the 
vrhole, however, as I have elsewhere remarked, while the distribution of 
genera in the Devonian leads us to infer climatal ponditions in the main 
resembling those of the Carboniferous, it would also lead us to conclude 
that the local diversities were greater, and that there was less of that dead 
level of similar local conditions which prevailed so extensively in the 
Carboniferous period. The Devonian plants probably grew on limited 
rocky islands, bordered by much less extensive and permanent lowlands 
than those of the Carboniferous era. 

Specifically the Devonian flora is almost altogether distinct from the 
Carboniferous. Even the same genera are represented by distinct 
species, and it is possible that some of the few species which we now 
identify with those of the Coal, will in future be found to be distinct. I 
presume, at least, that this is more likely than that those esteemed distinct 
shall be found to be identical. 

The specific differences also point in certain definite directions. The 
coniferous trees are of more lax texture, and with larger woody fibre, in 
the Pre-Carboniferous beds. The Sigillariae and Lepidodendra are smaller 
and more delicate. The ferns present a tendency to the extremes of small 
and delicate, and very large and expanded fronds. They have generally 
a tendency to a flabellate venation decurrent on the petiole. There is a 
remarkable abundance and variety of Lycopodiaceous plants. We shall 
£nd that it is probable that in the course of the Devonian period itself, 
great changes occurred in some of these points. 

Of all the known localities of Erian plants in Eastern America, that of 
Oasp^ presents an assemblage the most primitive and the least Carbon- 
iferous in aspect. That of Southern New Brunswick gives us a flora the 
most akin to that of the Carboniferous. The lower part of the Gasp^ 
series undoubtedly reaches to the base of the Devonian ; this is proved 
by its marine fossils, but its middle and upper parts must be at least 
on as high a horizon as that of the New Brunswick beds. More especially 
does this appear when we consider that, as I have shown in a previous 
paper, and as Prof. Bailey and Mr. Matthew have since fully confirmed, the 
latter have been altered and disturbed before the deposition of the Lowest 
Carboniferous beds, and that they appear to underlie the Devonian beds of 
Perry in Maine. These facts show that they should be regarded not as 
Upper Devonian, as I was at first inclined to believe, but as belonging to the 
middle of the series. 

• la the Middle DeTonian we ma^ conceire the plant beds of New BmiiBwick to repretent 
«n estaaiy or swampj lagooui while those of New York and Ohio are open sea areas, into 
'Which leaves long macerated in water were drifted. 
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In the lower part of the Gasp^ series representing the Lower Devonian,. 
the extreme abundance of Pailophyton and Arthroxtigma^ and the occur' 
rence of Prototaxites as the only representatives of the Conifers^ give an 
aspect of great antiquity to the flora. In the middle part of the same 
series we find these forims associated with Lepidodendtnn and Stigmaria 
and Lepidoflaios ; and at a corresponding horizon in New York and New 
Brunswick we find Ferns, Cordaitea and other types not occurring, as 
far as known, in the lower beds. I shall present in the sequel some rea- 
sons for the belief that the middle of the Devonian is the true meeting- 
place of the last survivors of an old Silurian flora and the earlier repre- 
sentatives of the flora of the later half of the Palaeozoic. In the meantime 
I may refer for a moment to views of the sequence of Palaeozoic plants 
which might be entertained in accordance with theories of derivation of 
species now prevalent. The Lower Devonian is distinguished by the abon- 
dance of some remarkable forms referred to Algae of the genera Spirop^^ 
ton and Dictyophyton of Hall, also for the occurrence of vast quantities of 
humbly organized acrogOQS suited for a semi-aquatic habitat, as PsUop^- 
tan and Annularia. May not these two groups of plants be related in. 
the way of derivation ? Again, the synthetic types of acrogens of the 
Lower Devonian, and the prototypal exogens of the genus Prototaxites 
give way in the Middle Devonian to more perfect and specialized types of 
acrogens and gymnospems ; may they not have been advanced by a pro- 
cess of evolution ? Such speculations have many charms for persons of 
vivid imagination, and may be supported by the analogy between the pro- 
gress of the development of the individual plant and the succession of 
plants in geological time ; but the present case affords to them a sup- 
port more apparent than real. The gap between Algae and acrogens like 
PiUophyton with a well developed scalariform axis, is very great. The 
Algsd in question did not precede Pailophyton but were contemporan- 
eous with it, and their association may be explained by the co-eidstence of 
submerged shallows favourable to Algae, and swampy flats favourable to 
Pailophyton and its allies, and by the alternation of these conditions in 
the same locality. Prototaxites does not change into Dadoxyhn. It 
disappears and is replaced by a type of wood which continues to the pres- 
ent day. Psiiophyton continues to exist without improvement along with 
the Lepidodendra and ferns of the Middle and Upper Devonian ^ and merely 
becomes less abundant until it finally disappears. The phenomena are 
rather those of the gradual extinction of an old flora and the introduction 
of a new one from some different source. If therefore we desire to 
account for the succession of floras in this way, we must suppose local 
extinction and the introduction from another region of plants which in tiie- 
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meantime have been modified there. It thus becomes a necessary pre- 
limmary to inyestigate the local distribation of each flora, its probable 
place of origin and direction of distril^ution, the regions into which it 
might retire When displaced locallj by subsidences, and the manner of its 
extension after re-elevation. Such questions require much careful obser- 
vation and ocMnparison of facts, and it would be mere profitable to attend 
to them with vigour than to waste time in discussing premature hypotheses. 
North America afibrds probably the finest field in the world for their 
solution, and the discussion of the facts relating to them by Prof. Hall in 
the Introduction to his Paloeontology of New York, Vol. III., is as yet 
the most importtmt contribution to this. 

Another point deserving of notice is the scarcity of coal in the Devonian 
series. I am inclined to attribute this rather to geographical and climatal 
conditions than to any incapacity in the SigillaricehxiA. Calamitei and Lepid- 
odendra of the Devonian to produce accumulations of coal. The genus jPsU- 
ophyton also seems to have been well suited to form such accumulations ; and 
indeed the little coal-seam at Qasp^ Bay is chiefly composed of the remains 
of this plant. It would, however, be remarkable if conditions favourable 
to the accumulation of large deposits of coal did not occur in some portion 
of the areas of Devonian deposition ; and I should not be surprised if at 
any time such deposits should be found to occur locally in some part of 
Eastern America. 

In oonclucnon of this topic, the plants figured in this Report will enable 
any good observer to recognise the flora of the Devonian, and to dis- 
tinguish it from that of the great coal series, and thus to avoid the mistake 
of snppoong the plant-bearing beds of the older series to indicate the 
presence of productive coal measures, a mistake which has led to some 
costly and useless mining operations. 

(3.) Comparuoru mth the Equivalent Flora of Europe, 

The Devonian of Europe is so imperfectly developed in comparison 
with that of America, that whether we compare the fauna or the flora, we 
most bear in mind that while the lapse of time represented in both con- 
tinents may be the same, the extent of rock formations deposited and tiie 
aoMHmt of life manifested in the fossil remains, vastiy preponderate in 
America. This preponderance is greater than the published lists of fossils 
would indicate, mnce the rocks of this period in America relatively to 
their area and thickness, have been less perfectly explored. In Western 
Europe also local disturbances and differences of deposit, and the passage 
in some places of the Upper Devonian into the Carboniferous, have caused 
doubts as to the classification of the beds, which have comparatively littie 
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place with reference to these formations in America. For such reasons 
geologists and palaeontologists whose vision is limited by the European 
ropk formations, can scarcely avoid a feeling of scepticism as to the results 
obtained in the study of these rocks in America ; and it is with the vie^ir of 
keeping this distinctly before their minds, and of asserting the actual fact 
that America is the typical region of these deposits, that I have suggested 
the term Erian for this formation in the present memoir. 

Our knowledge of the flora of the Devonian, more especially in En- 
rope, is as yet too imperfect to admit of the certain comparison of the 
vegetation of different areas. I shall therefore content myself with a 
comparison of known facts, without venturing on general conclusions. 
I have shown in my Acadian Geology that the Carboniferous Flora of Nora 
Scotia and New Brunswick is very closely allied to that of Europe. Ont 
of 196 nominal species catalogued in that work we may reject forty-fbar 
as uncertain, or as founded on fragments which may belong to speciea 
bearing other names. Of the 152 actual species remaining, ninety-two 
are common to Nova Scotia and to Europe, in so far as I have been 
able to make comparisons. In general terms it may be stated that of the 
coal plants of Nova Scotia and New Brunswick, two-thirds occur on the 
eastern side of the Atlantic as well. Crossing the Appalachian ridge we find 
that only fifty-nine species, or rather more than one-third, are common 
to Nova Scotia and the interior coal areas of the United States. Farther, 
according to Dana's summary of the results of Newberry and Lesquereiu 
up to 1860, out of 350 species of the United States Coal fields, 146 only 
are found in Europe. Making every allowance for imperfect information 
^md errors in comparing t^pecies, these facts indicate that in the Carbon- 
iferous period the Appalachians constituted a more important physical 
barrier than the Atlantic, and that the Flora of the Atlantic slope of 
America was much more closely allied to that of Europe than that of the 
great internal plain of the American Continent. 

In the Devonian period, while a few species, like P^ihphiftonprineepi 
and Lepidodendrcm Gaynanum are of continental distribution, the plants 
of different localities, as for mstance, those of Gasp£ and New Brunswick, 
and those of the latter and New York, are in the main distinct, though 
belonging to the same generic forms ; and almost the same statement may 
be made with refsrence to the comparison of any of these American areas 
with those of Europe. This, no doubt, implies imperfect, information ; 
but if any general conclusion can be deduced from it, this must be that 
already referred to, and stated in a former paper on this Flora,* that in 
the Devonian period there was a less uniform and monotonous flora in th« 

^Journal of G«oL Society, Vol. XIX. 
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northern hemisphere than ihat which existed in the succeeding Carbon- 
iferous period. 

As an illustration of the difficulty of comparison, I may refer to the 

remarkable fact that the genus Psilophyton, so characteristic of the 

American flora in this period, had not, until noticed by me in 1870, been 

recognised in the Devonian of Europe. That this depends altogether on 

defective preservation of specimens, or defective observation, I am fully 

coBvinced. There can be little doubt that the species Hdliaites Deahenianm 

Goept., so abundant in the rocks of this age in Germany, is founded on 

badly preserved specimens of Psilophyton. So are the " branching roots," 

" grass-like plants," and " curved fucoids," which have been described 

as occurring in the Old Red Sandstone of Scotland.* linger has also 

described the internal structure of certain stems from the Devonian of 

Tiiuringia, which, if preserved in respect to their external markings, would 

very probably be found to be stems of Psilophyton.f These probabilities 

'were fully discussed in my Paper on the Devonian plants of Gasp^ in the 

Journal of the Geological Society, vol. xv, page 482. Yet though ten 

years had elapsed since the publication of that paper, it x^ould seem 

that no specimens comparable with those found so abundantly in Gasp^ 

had been discovered in Europe. 

As an example of the same kind, but in favour of the European flora, 
I may mention that the genus CycloBtigmay recognized many years ago 
in Ireland by Haugbton, has been found in America for the first time in 
1869. 

On the other hand the fact of greater diversity, ut least of station, in 
the Devonian period, seems to be proved by the character of the flora itself, 
as well as by the great differences between the proportions of different gen- 
era and species in localities not very distant from 3ach other, above referred 
to. It is perhaps equally illustrated by the striking similarity in the flora 
of places somewhat remote from each other, as Perry in Maine, and Mont- 
rose in Pennsylvania. 

It is, however, important, in the interest of Pal»obotany, to observe that 
the fades of the Erian flora is very similar on both sides of the Atlantic, 
so that a botanist familiar with the differences between the plants of the 
Carboniferous and Devonian in America or in Europe, would have no 
difficulty in applying this knowledge to the separation of the rocks of these 
periods in any part of either continent. 

When in London in the spring of 1870, I was enabled, through the 
kindness of Mr. Etheridge and Mr. Carruthers, to examine the specimens 

• Salter on Plants of Caithness. Journal of Geol. Society, Vol. XIV. 
t E. G. CleptidroptU arUiqua, 
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of Upper Silurian and Devonian plants from Great Britain and Ireland, 
in the collections of Jermjn Street and in the British Museum. These 
coUections illustrate the descriptions of Dr. Hooker, Mr. Salter and Mr. 
Bailey, and contain besides some unpublished material. Thej enable me 
to add the following comparisons. 

In specimens from the Upper Silurian (Ludlow beds), in addition to the 
remarkable bodies described by Hooker under the name Pachyiheed^ and 
which are probably spore-cases, there are fragments of flattened stems 
which may be referred with some probability to Pnhphyton^ and small 
pieces of carbonized wood, showing under the microscope a distinctly 
fibrous structure with indications of discs. They may well have belonged 
to a plant of the nature of Prototaadtes.* 

In specimens from the Middle Devonian of Scotland, the remarkable 
stem described by Salter as CaulopterU PeaMu indicates a sub-arborescent 
fern, with large fronds, of which the petioles alone remain. Lepidodendron 
nothumy identified by the same author, is a plant closely allied to L. Gaspia- 
num. A species referred to Selaginites, may belong to the same general 
group with LycopoditeB Riehard^oni. There are also fragments referri- 
ble to PsUophyton princepa and P. robuatiris, and portions of carbonized 
stems, for the most part structureless, but one of which shows woody tissue 
with oval pores inscribed in hexagonal meshes, and which may have belonged 
to SiffiUaria or Calamodendron. 

From the Upper Devonian of Ireland, there are fine collections made by 
Mr. Bailey in the Kiltorcan beds. In these Oyclopteris (Archaeopteris) 
Hibemica represents our American (7. Jacksoni and its allies. There 
are two Sphenopterids, Filicites lineatuB of Bailey, and Eumphriantt^ 
of Schimper. There is also a remarkable series of specimens believed tO' 
illustrate the genus Cyclo%tigma of Haughton.f The smaller branches 
and stems are those described by Haughton. The larger stems have 
rounded margined areoles with a central scar, and spirally arranged, some- 
times on faint narrow ribs like those oi Syringodendron which the scars alsa 
resemble ; and there are well developed Stigmaria roots and Lepidoden- 
droid leaves and strobiles referre'd to the same plant. The largest stems 
are labeled Sagenaria Baileyana^ but they certainly do not belong to 
the genus Sagenaria as heretofore defined. If the whole of the parts 
referred to this plant really belong to one species, it will constitute one of 
the most remarkable of the composite types of the Devonian, and may prove 
characteristic of it. My species OychtUgma demtfolium is of the same 

* Slices of these plants hare been prepared through the kindness of Mr. Btheridge, and 
I have no hesitation in stating mj bdief that they indicate the existence in the Upper Silo^ 
rian of England, of trees of the tjpe of FrotoiaxiUi. 

t Proceedings Rojal Irish Academj. 
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•character with the branches.of the present species. The Irish plants as a 
ifhole would seem to have been larger and better developed than those of 
Korth America in the Upper Devonian period, perhaps a consequence of 
climatal difference. 

From the typical districts of Devonshire, I have seen onlj a few speci- 
mens, from the collection of Mr. Hall of Barnstaple, in the possession of 
Mr. Etheridge. They appear to indicate a large fern, perhaps Cychpieris 
Hibemieaj and a coarsely ribbed Catamites apparently of liie type of (7. 
cannoefarmia. • 

Coniferous wood was long ago recognized by Miller in the Devonian 
of Scotland ; and from a recent description of the specimens by Mr. 
McNab of Cirencester,* they would seem to be referrible to the type of 
Dadoayhn. 

While in Edinburgh I was favoured by Mr. C. W. Peach with an 
inspection of his interesting collection of plants from the Devonian of the 
North of Scotland, and have also looked over a few specimens of similar 
plants from the collections of the late Hugh Millar, exhibited in the 
Edinburgh Museum. In these collections, more especially in that of Mr. 
Peach, I find two species of jPsilopht/ton^ — one of them apparently P. 
prineepSy the other allied to P. robustivs^ but probably distinct. None 
of the specimens show the fructification, but there are large and well- 
preserved rhizomata ; and according to Mr. Peach these plants are as 
abundant, relatively to others, in the Middle Devonian of Scotland as in 
that of Oasp^, though they have hitherto been regarded as fucoids or 
roots. On many of the specimens I can plainly perceive all the distinctive 
xnarkingiB of Psihphyton. There are apparently, in Mr. Peach's collec- 
tions, three species of Lepidodendroid plants. One of these, identified 
with L. nofkum by Mr. Salter, whether identical with the species of linger 
or not, is closely allied to L. Q-aspianum. Another, is obviously of 
the same l^e with my Cychstigma demifolium &om Gasp^, and with the 
branchlets of Cychstigma from Kiltorcan in Ireland. The third, Lycopodites 
MilUri of Salter, may have been an herbaceous plant. Mr. Peach's 
-collections also include a OyclopterU of the type of 0. Brownii^ a Calamites 
resembling C. trahdtionU, a Stigmaria, fragments which may be bark 
of SigiUariay.dk plant possibly referable to the genus ^nar^rocanna, 
and stems or branches probably coniferous, though the structure does not 
appear to be well preserved. When these collections shall be described 
in detail, it will be found that the Devonian of Scotland is not so poor in 
land plants as has been supposed, and that its flora is very similar to that 
^f America in the same period. 

• Phil09. Maga. 
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(4) Helatiana to Older FlortH^ 

As already stated in the opening of these remarks, the close of the* 
Upper Silurian Period in Eastern America was a time of minimum 
extent of land. Hence, the Upper Silurian beds, immediately under the 
Devonian, are decidedly marine, and in entering them we not only pass to 
older rocks, but also recede from the*land, so that for both these reasons 
we might expect to find a great diminution in the number of land plants. 
Further, in accordance with the views which have been so well illustrated 
by Prof. Hall as to the derivation of American Silurian sediment firom the 
North-east, and the gradual extension in each succeeding period of land 
and shallow water to the South-west, We should expect to find the oldest 
land-plants toward the North-east. 

Accordingly it is in Gasp^ that as yet we have the only link of connec- 
tion of the Erian Flora with that of the Silurian period. In the marine 
limestones of Cape Gasp^, holding shells and corals of Lower Helderberg 
age, along with some indeterminable plants, probably fucoids, we have, as 
already stated, fragmental stems and distinct rhizomes oi P^Uophytany 
some of them showing the scalariform axis well preserved. These frag- 
ments must have been drifted from the land, and as in the immediately 
succeeding Lower Devonian beds,PnZo>pA^tcm is associated with Prototax- 
iteSy Arthrostigmaj and CalamiteSj but is the most abundant of the whole, it 
is not unlikely that in the Upper Silurian land it was associated with plants 
of these genera. 

Nor is it necessary to suppose that the duration of the existence of the 
plants represented by these fragments was short. In the modem Pacific 
tlie area of land is very small, and few remains of land-plants are pro- 
bably preserved in the marine deposits now in progress. But if that great 
basin were elevated, so that much low land would exist in it, and also 
wide spaces of shallow water with muddy bottoms charged with numerous 
land-plants, it would not be fair to assume that the comparatively sparse 
vegetable remains of the lower marine beds represented either a very 
meagre flora or one of short duration. The same reasoning would apply 
to the Lower Helderberg limestones as compared with the succeeding Gasp^ 
Sandstones. More especially would this be the case if the plants in ques- 
tion belonged to an older flora migrating from the north- eststward, as the 
new lands Isdd bare at the beginning of the Devonian Period gradually rose 
above the waters. 

In any case, these well characterised Upper Silurian land-plants, 
described by me in 1863,* distinctly prove that before the disappearance of 
the Upper Silurian marine fauna, or of the ocean in which it lived, there 

* Journal of Qeol. Societj, XIX. 
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already existed land clothed with at least one genus of Lycopodiaceous plants^ 
and this the same which largely predominates in the succeeding Lower 
Deyonian, in which, however, these plants, occurring merely as drifted 
fragments in the Upper Silurian limestones, are found in vast numbers in 
a perfect state of preservation, and rooted in the soil in which they 
grew. 

Below the Upper Silurian our knowledge of the land flora in Eastern 
America altogether fails. Notwithstanding the evidence of shallow-water 
conditions on the flanks of the Appalachians, in the conglomerates and 
sandstones of the base of the Upper ^Silurian, no land-plants have been 
found in these beds ; and though in the Lower Silurian the Potsdam sand- 
8t<»ie, skirting the base of the old Laurentian nucleus, must have been 
formed near the shore, and sometimes abounds in carbonized fragments, 
perhaps of fucoids, no certain traces of land-plants have been found in it. 
This is the more remarkable since in some portions of the Lower Silurian 
period a broad surface of land must have existed in the northern part of 
Canada. Could we discover the estuaries of any of the streams which 
flowed from this old land, some hope might be entertained of the discovery 
of terrestrial vegetation. If, however, with Prof. Hall, we regard the 
origin of the Silurian sediments and of the land flora to have been in the 
north-east, it is possible that the rocks of Newfoundland or Labrador, or 
beds now buried under the Atlantic, may be those which alone contain the 
remains of the Lower Silurian plants. 

In Europe the precursors of the Devonian flora are better known than 
in America. The Pachytheca of Hooker from the Ludlow Bone-Bed, may 
be regarded as of similar age with the Psilophyton of the Gasp^ limestone ;, 
and like it probably Lycopodiaceous. Of equally ancient date are the 
Sagenaric (^Lepidodendrd) discovered by Geinitz in the Upper Silurian 
of Lobenstein, and by Barrande in that of Hosten, Bohemia, and the 
HostineUa of Burr from the last mentioned locality.* The Eophyton of 
Terrell, from a much lower horizon in Sweden, I regard as a doubtful plant, 
similar forms being apparently produced by impressions of feet or fins on 
the surface of mud. If a land -plant, however, the E. LincBanum is more 
nearly allied to Psilopkyton than to any other genus. Whatever the 
nature of these forms, they are present in the Primordial of A.mehca as well. 
Mr. Murray has found them in Newfoundland and Mr. Selwyn in Nova 
Scotia, in rocks probably of this age. The E. explanatum of Mr. Hicks from 
the Lower Arenig rocks of Wales is apparently something quite diSerent, 
and its microscopic structure would seem to be similar to that of the 
Nematozyhn of the Devonian, if it is a plant at all, and not a marine 

• Bigsby's Thesaams SUuricus, p. 194. 
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organism allied to Pyritonema of McCoy, a fossil similar to which Dr. 
Nicholson has found in the Llandeilo of Hart Fell, near Moffat. 

Is it possible from so few facts to form any idea of the probable land-flora 
of the great Silunan age, and of its relation to that of the Devonian ? 
I tlunk it possible at least to arrive at some general notions on the subject, 
which may be reduced to the following statements : 

1. It may be noted that no plants other than Lycopodiacese or allied 
forms have been detected below the Lower Devonian. That this may 
really indicate a greater antiquity of this family than any other is rendered 
more probable by the fact that Lycopodiaceae increase in relative impor- 
tance in descending from the Coal-formation to the Lower Carboniferous, 
and thence into the Devonian and Upper Silurian, where they appear to be 
left alone. Allowing for any possible amount of imperfection in the 
record, this can scarcely be an accident. If, however, EophyUm expla- 
natum should prove to be a land-plant allied to Nematoxylon^ it may be 
possible that prototypal Gymnosperms or Endogens may have extended 
quite as far back in Geological time. 

2. Should it prove certain that Acrogenous plants allied to Lycopodia- 
cese, and perhaps such prototypes of Gymnosperms as Eophytony^xtQnAeA 
back to the Primordial period, then we might look for the actual origin of 
land vegetation in the Laurentian. In a paper recently read before the 
Geological Society,* I directed attention to the fact that in the Lauren- 
tion of Canada vast quantities of carbon exist in the form of graphite. The 
aggregate thickness of this matter is probably little inferior to that of coal 
in the Carboniferous rocks. I also showed that this graphite in its mode 
of occurrence resembles that of bitumen and coaly matter in more modem 
rocks, that it is associated with organic limestone and with deposits of iron ore, 
probably of organic ori^n, and that under the microscope some portions of 
it appear to show traces of vegetable fibre. Further, since we have in Rhode 
Island beds of coal of the true Coal-formation in part converted into 
graplute, and still retaining traces of organic structure, and since we 
have in Canada abundance of instances of bituminous schists converted into 
graplutic schists, there is no improbability in supposing that a similar change 
may have passed on the carbon of the Laurentian. From these considera- 
tions I deduced the conclusion that the Laurentian period was probably an 
age of most prolific vegetable growth, and in which great quantities of carbon 
were fixed in the rocks of the earth's crust by this agency. Whether the 
vegetation of the Laurentian was wholly aquatic or in part terrestrial we 
have no means of knowing, but it is not unreasonable to conjecture that could 
we find the Laurentian rQcks in such condition as to show distinct organic 

* Journal of Geol. Soc. Vol. XXVI, p. 112. 
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forms, we might discover in them the prototypes of genera which ascend 
into the Devonian.* 

3. Such views as to a primitive Silurian and Laurentian flora are 
strengthened by the obvious fact that the plants of the Lower and Middle 
Devonian have the aspect of the remains of a decaying flora verging on ex- 
tinction, and pointing backward in Geological time, while those of the Upper 
Devonian give us a great number of new forms and point onward to the 
Carboniferous. As already stated the Lower and Middle Erian flora stands 
by itself in the prevalence of such archaic and prototypal forms as Proto- 
toicifes^ Psilophytanj Nematoxylon^ and ArthroiUgma. 1a it probable that 
it was thos isolated 7 Is it not more likely that these plants were the 
successors of an older and more primitive flora ? 

This is idvidly presented to the mind in the Erian Conifers. Li the 
Lower Sandstones of Oasp^ we find numerous trunks of large trees, all 
having the structure of Frotataxites. In the Hamilton Oroup of New York 
and in the sandstones of St. John, these are replaced by Dadoxylon^ a 
type extending into the Carboniferous and thence to the modem Araucarian 
pines. There is no transition &om one type to the other, nor are Uiey 
intermixed in the same beds. The Middle Devonian would thus seem to 
have been the grave of PrototaxUes and the birth-place of Dadoocyhuy in so 
fieur as the regions in question are concerned. 

Something of the same kind occurs in the Carboniferous, in the scanty 
and somewhat antique Lower Carboniferous flora pointing backward to the 
Upper Devonian, just as the Lower Devonian may be supposed to point 
backward to the Silurian. 



* ETen before the discoTeiy of the first specimens of Eozoon Canadenae, and some time 
before the microscopic investigations of the writer had established the organic character 
and aflS^ties of these fossils, Dr. T. Sterrj Hunt had already in the Amer. Jour, Science for 
Maj, 1855 (XXY, 436) asserted that ** the presence of iron ores, not less than that of gra- 
phite points to the existence of organic life even daring the Laurentian or so-called Azoic 
period." The same argument is maintained hj Dr. Hunt in the Quar, Jour. Geol. See, for 
1859 (p. 493} and the Amer. Jour. Science for Julj, 1860 (XXX, 134) while in the last named 
Journal for Maj, 1861 (XXXI, 395) he says: '^ The great processes of deozydation in nature 
are dependant upon organization ; plants by solar force convert water and carbonic acid 
into hydroearbonaceous substances, from whence bitumens, coal, anthracite and plumbago; 
and it is the action of organic matter which reduces sulphates, giving rise to metallic sul" 
phurets and sulphur. In like manner it is by the action of dissolved organic matters that 
oxide of iron is partially reduced and dissolved from great masses of sediment to be subse- 
quently accumulated in beds of iron ore. We see in the Laurentian series beds and veins 
of metallic sulphurests, precisely as in more recent formations ; and the extensive beds o 
iron-ore, hundreds of feet thick, which abound in that ancient system, correspond not only 
to great volumes of strata deprived of that metal, but, as we may suppose, to organic 
matters, which, but for their oxydation might have formed deposits of mineral carbon far 
more extensive than those of plumbago which we actually meet in the Laurentian 
strata. All these conditions lead us then to conclude the existence of an abundant vege^ 
tation during the Laurentian period. ' 

7 
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The above reasons lead me to anticipate with confidence the discoyery 
in the Silurian of a flora similar in type to that of the Lower Devonian, 
but probably richer in species, 

4. Is it possible to indicate where such earlier flora may be expected 
to occur ? Whatever views we may adopt as to the origin of species, it is 
plain that land animals and plants must originate on the land, and marine 
animals and plants in the waters. Further, in areas liable to osciUationa 
of level, there must be the more abrupt and sudden changes, while in quiet 
areas such changes may be slow and gradual. A notable example of this 
is afiforded by the area of the Gulf of St. Lawrence. Submerged from 
the earliest geological times, and unaffected by the great Appalachian dis- 
turbances, it presents in the Island of Anticosti an imperceptible transi- 
tion, elsewhere unexampled in Eastern America, from the Lower to the 
Upper Silurian. Wherever the earliest and most permanent land existed, 
there would be the earliest and most continuous flora. As the land ex- 
tended in area the flora would extend and would be augmented. As in any 
period the oceanic area encroached on the land, the flora would be driven 
back on its old centres, and might be diminished in amount and variety. 
Possibly in periods of extensive submergence, it might over vast areas be 
destroyed altogether, and on subsequent re-emergence might in the first 
instance be tardily and imperfectly reproduced, or might appear under 
entirely new forms. Again^ a slowly subsiding area would be that most 
favourable for the preservation of plants as fossils. An area in process of 
re-elevation, especially if this were rapid, would be unfavourable, and this 
more particularly if the previous marine condition had been very extensive. 

In Eastern America, from the Carboniferous period onward, the centre 
of plant distribution has been the Appalachian chain. From this the plants 
and sediments extended westward in times of elevation, and to this they 
receded in times of depression. But this centre was non-existent before 
the Devonian period, and the centre for this must have been to the North- 
east whence the great mass of older Appalachian sediment was derived. In 
the Carboniferous period there was also an eastward distribution from the 
Appalachians, and links of connection in the Atlantic bed between the Floras 
of Europe and America. In the Devonian such connection can have been 
only far to the north-east. It is therefore in Newfoundland, Labrador, and 
Greenland that we are to look for the oldest American Flora, and in like 
manner on the border of the old Scandinavian nucleus for that of Europe. 

Again, it must have been the wide extension of the sea of the Comife- 
rous limestone that gave the last blow to the remaining flora of the Lower 
Devonian : and the re-elevation in the middle of that epoch brought in the 
Appalachian ridges as a new centre, and established a connection with 
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Europe -which introduced the Upper Devonian and Carboniferous Floras. 
Lastly, firom the comparative richness of the later Erian flora in East- 
ern America, especially in the St. John beds, it might be a fair inference 
that the North-eastern end of the Appalachian ridge was the original birth- 
place or centre of creation of what we may call the later Palaeozoic Flora, 
or of a large part of that flora. 

Before such probable conclusions as those above stated can be accepted 
as definitely established, there must be an immense amount of labour on 
the part of collectors and of botanists, and specimens must be brought 
together to compare the plants of the like epochs in the most distant loca- 
lities. Further, the facts thus obtained must be put in relation with the 
geographical and stratigraphical distribution of successive beds, and with the 
distribution of the contemporary marine faunae. Until this great work shall 
have been completed, we shall have no sure basis for the knowledge of the 
laws of introduction and extinction of species, and the Paloaobotanist 
must be content with the thankless task of collecting facts apparently 
barren of geological results. 

(5) Practical Deductions. 

The value of Palaeontology to the practical man and theoretical geo- 
lo^st can scarcely be overrated. A single characteristic fossil is often 
sufficient to determine the geological age of a formation, and the question of 
geolo^cal age is one that must be ascertained previous to any deductions 
whether as to the mineral contents or conditions of formation of strata. 

In order to apply this test of age, it is necessary that the fossils of 
the different beds shall be accurately studied, described and figured. 
Hence in all Geological Surveys, large expenditures have been made for 
this object, and magnificent volumes have been published for the purpose 
of iUustrating the fossils of the several formations, that both the scien- 
tific and .practical man may have ready access to reliable sources of 
information. The small means at the disposal of the Canadian Survey has 
hitherto prevented it from going as far in this direction as is desirable, 
though in so far as the ammal fossils of the older rocks are concerned, the 
publications which have been issued by Mr. Billings, the Palaeontologist of 
the Survey, have been of the utmost utility, and have largely contributed 
to raise the scientific reputation of Canada abroad. 

Fossil plants have hitherto been regarded as of much less importance 
than fossil animals in determining the ages of rocks, and in some portions 
of the geological series, where the formations are strictly marine, their 
value is no doubt quite subordinate. But there are portions of the geolo- 
^eal formations, more especially those related to the great Carboniferous 
series, in which their value becomes much greater ; and accordingly in the 
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Geological Surveys of regions in which the Carboniferous system is largely 
developed, they have commanded more attention than elsewhere. The State 
Surveys of Pennsylvania and of Illinois deserve especial mention for their 
attention to the Flora of the Carboniferous rocks. With regard to the 
special subject of the present Report, its value depends mostly on the 
utility of comparing the Carboniferous plants with those of older periods. 

Though many valuable contributions to the Natural History of the 
plants older than the Carboniferous have been published in the proceed- 
ings of learned Societies and elsewhere, the present is, I believe, the first 
Official Report ever published on these ancient forms of vegetable life, 
and the first attempt to give a complete view of the oldest Flora of any 
large region of the earth. It is therefore not merely an important con- 
tribution to Canadian Geology, but as the Devonian Flora has many fea- 
tures in common over all the 'world, it will be of service in every country 
where these rocks occur, and I anticipate that it may aid in the settlement 
of important geolo^cal questions in very distant portions of ttie world. 

With reference to the value of the subject in this country, I need only 
refer to the mistakes which have been made in confounding the Devonian 
with Carboniferous rocks in the search for coal. I may instance the anti* 
cipations which were excited as to the discovery of coal at Perry, in Maine, 
at several places in Gasp£, and in the vicinity of St. John, New Bruns- 
wick, and which in some of these places led to considerable expenditures 
of money ; or the disputes as to the Devonian or Carboniferous age of the 
celebrated deposit of Albertite at Hillsborough, New Brunswick. These 
and similar, difficulties could all have been readily settled by a reference 
to the evidence of fosdl plants ; and with the help of this Report, more 
especially if it should be followed by similar publications on the plants of the 
several stages of the Carboniferous, there will be no necessity for such 
errors in future. 

Thus an important step will be giuned in markmg out the limits of the 
coal-bearing rocks, and in avoiding the errors which may arise from con^ 
founding their characteristic fossils with those of the older strata in which 
productive coal beds have not yet been found. 

Further, the comparisons which can now be made between the vegeta-i 
ble inhabitants of the world in two principal ages of its older history^ and 
these ages both very rich in fossil plants, will serve to throw much light on 
the questions now so much agitated with reference to the introduction and 
extinction of species in geological time. To enter on such discussions 
would be out of place here, but I propose elsewhere to take them up some* 
what fully, using the &cts of the present memoir as a basis whereon to rest 
my conclusions. 
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6. — Revised List of the Pre-Oarboni/erous Plants of iV. E. America, showing 

their Geological and Geographical Distribution, 
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1>. Hewberryi, Dn 

Ormoxylon Erianmii, Dn 

ProlDtazfteB Lo)(ani, Dn 

KemaUtxylon cnwnm, Dn. 

K. tenue, Dn. 

Apomxylon 

Sternberxi* 

SirillariB palpebra. Do 

8. vanuxemil, Goeppert 

8. timplicitM, Vanaxem 

Sjringodendroii grMito, Dn 
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A. lenta. Dn » . . 

Annnbtria laxa, Dn 
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CyeloRdipna densUblinm, Dn 

Cordaites RobbU» Dn 
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Ctp 

C.sp c 

C. flexoount, Dn 

(Tyelopterto Jacksoni, Dn < 
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C.TaIida,Dn 

C. obtota, Leflq 
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NAMBS OF SPECIES. 



Nenropteris Selwyni, Dn 

N. CraasB. Dn 

N. resecta, Da 

N. new species, Dn 

N. Dawsoni, Hartt 

Sphenopterls Uoeninghaasi, Brong 

S. marnnata, Dn 

S Harttll, Dn 
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8. recurva, Dn 

8. splendens, Dn 

Hymenophyllltes cnrtilobns, Dn 

H subfiireatus, Dn 
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Alethopteris diBcrepans, Dn 
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P preciosa, Hartt 
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A. floridus, Dn 

Sporangites Huronensis, Dn 
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EXPLANATION OF THE PLATES. 

Platb l Dadoxylon and Ormoxylon. 

Fi|^. 1. Dadoacylon Owmgondianum,—TmnsyeTB» section of a calcified specimen, showing 

rings of growth and radiating structurei natural size. 
2. ^— — Longitudinal section, radial, showing discigerous wood-cells, and 

medQUary rays, 100 diams. 
3. Longitudinal section, tangential, showing wood-cells and medullary 

rajs. 
4. Portion of wood-cell, showing hexagonal areolation and pores, 30 

diameters. 

5. Dadoxylon JToZ/t,— Longitudinal section, sl^owing wood-cells, (discigerous), and 

medullaiy ray. 

6. — ^— .... Portion of wood-cell showing areolation and pores, 300 diameters. 

7. Dadoxylon Newherryi^ — Longitudinal section, radial, showing discigerous wood- 

cells and medullary ray. 

8. Longitudinal section, tangential, showing wood-cells and medullary 

rays, 100 diameters. 
9. Portion of wood-cell showing areolation and pores, 100 diameters. 

10. Ormoxylon Erianum^ — Carbonized stem with casts of pith cavities (a, a) natura 

size. 

11. Wood-cell showing areolation and medullary ray, 100 diameters. 

12. Portion of wood-cell, showing areolation and pores, 300 diameters. 

13. Portion of wall of cell showing one areole and pore, 600 diameters. 

14. Restored stem— (a) pith cavities, (b) cellular piih, (c) wood. 

15. Longitudinal section of Sternbergia pitli of Dadoxylon OuangOndianum 

showing a tendency to division into lenticular spaces, similar to those 
of Ormoxylon. The dark lines represent the phragmata coal 
escing towards the centre. Twice natural size. 15a one of the phrag- 
mata of this Sternbergia showing the vacant space in the centre. 

16. — ^— — Longitudinal section of pith of the modem Ceeropia peltaia, showing 

partitions and spaces (a, a). Natural size. 

17. Longitndinal section of Sternbergia pith of Dadoxylon materiarium from the coal 

formation, showing the arrangement of the phragmata, natural size. 

Platb n. PrototaxiUe. 

Fig. 18. PrototaxUes Loganiy — Fragment 19 inches in length from a large trunk ; inner side 

showing rings of growth ; surfaces at a, a, edges at b. 
19. Fragment from a trunk 3 ft. in diameter, and showing the outer surface, 

with transverse ribs and marks of insertion of branches at a, a. 

Actual width of the fragment 2 feet. 
20. Transverse section showing the wood-cells, and a medullary ray at 

(a, a). 100 diameters. 
21. Transverse section, showing wood-cells, medullary ray (a, a) and ring 

of growth (b). 100 diameters. 
22. Longitudinal section, showing the extremity of a medullary ray — 

tangential section, 100 diameters. 
23. Transverse section, the wood-cells seen imperfectly at a, a, but for the 

most part obscured by concretionary structure. 

24. Longitudinal section, showing wood cells, 100 diameters. 

25. Transverse section, showing medullary rays at a, a, and line of growth 

at b, b, 20 diameters. 
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Fig. 26. Prototaxitet Zo^oni,— Three wood-cellB, showiDg spiral fibres and obscure pores 

at a, a, 300 diameters. 
27. Transverse section of portion of root, 100 diameters. 

Platb m. SUmbergia^ SHgmmria^ DidymophyUum^ Cyperitet^ CalamodendrofL, 

Fig. 28. Stembergia Pii\ — probably of DadaxyUmj from Ijepreau, nat size. 

29. ' From St. John, showing indications of the wood at the sides, (a, a).^ 

30. Stigmaria ex^^iia,-~Specimen from Elmira, N.Y., half nat. size ; 30a, areole enlarged. 

31. Stigmaria putiUa^--&i^c\mtn. from Perry, Maine, nat sise. 

32. SUgmaria perlata, — Specimen from St. John, shewing remains of rootlets at a, a, 

32a, one of the areoles. 
33 Stigmaria areolaU^ — Specimen from Gasp^. 

34. Stigmaria mintUimmOf — Specimen from Gasp^ ; 34a, areole enlarged. 

35. Didymophyllum riniforme^ — Specimen from N. York ; 35a. areole enlarged. 
36 and 37. CyperiUa, — (leaves of Sigillaria) St. John. 

38. Cyperiteij — Perry, Maine. 

39. CalamodendTon an/t'TUtiM,— Specimen from Leprean, showing remains of woody 

cylinder at a, a. 

40. Calamodendron UwuUiHatum^ — Specimen from Leprean. 

Plati IV. Calamiie$. 

Fig. 41. Calamitu traniitiotM^ — Flattened stem ; 41a, areole of the same. 

42. Branch with leaves ; 42a, leaf restored ; 42b, leaf magnified, showing 

transverse marlclngs. 

43 and 45. Small stems or branches, with leaves. 

44. Stem with leaves. 

46. Diagram of ribs and scars. 

47. Calamiiu coMiotformis^ — Base of stem, showing ribs and areoles, 47a, areole en- 
larged. 

48. Diagram of ribs and areoles. 

49. CalamiUt sp,— Fragment showing ribs with remains of outer envelope at a and b. 

Plate y. ArtercphyUitet, j-e. 

Fig. 50. AsUropkylliUa lat\fol%a^ — Branch with pinnss bearing whorls of leaves. 

61. ■ Branch with ^whorls of larger leaves ; 61a, leaf showing form and vena- 

tion. 

52. — ^'^-^ Termination of a stem or branch. 

53. — — Portion of fructification. 

64. AMUrcphylliUB aeieularit^ — Branch with pinnules bearing whorls of leaves ; 54a 

Separate leaf ; 54b. annulus uniting leaves ; 54c, part of a whorl o 

larger leaves. 

65 and 56. Fructification. 

57. Fragment of stem. 

68. AtUraphiUiteB Beuligera^^b^d^ node showing the scales or tubercles. 
69. Terminal bud' or fructification. 

60. AMtercphyUiUB lentOy — Stem and leaves ; 60a, separate leaf. 

61. Sphenophyllum anUquuTn, — Branch with whorls of leaves. 
62. — — Leaflet enlarged. Natural size at b. 

63. Sheath or whorl of bracts. Nat. size and enlarged. 

Platb VI. Annularia laxa, j'c. 

Fig. 64. Annularia tea,— Scattered whorls and stems. 

65, 66, 67, 68. Separate whorls. 

69. ^^— Portion of whorl enlarged, showing venation. 
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*'ig:. 70. Annularia /ffar<7,— Slab with radiating roots; 70s, appearance of these on vertical 

edge of slab. 

71. ' Irregular roots from underclay. 

72. Radiating roots or frond. 72 a. Another specimen. 

73. Disc-like body on same slabs with A Icaa; 73a, the same enlarged. 

Plate vii. Pifmulariaj ^c. 

y ig". 74. Vinnularia dispal^Mj — a, a, areoles. 

*^^' Fragment showing axis and ramification enlarged. 

76. ■ — Fragment enlarged, showing areole. 

77. Pinnularia elongala. 

78. Pinnularia fwr/ow,— 78a, portion showing nodose margin. 

79. Pnlophyton ^/o6rttOT,— Showing internal axis ; 89a. portion enlarged. 

80. Similar branch of P. rohtutius. 80 a. Petiole of Fern. 

81. Lycopoditet Richardfoni, — a, cone; b, leafy stem. 

Plate viii. Lepidodendronj ^c. 

Fi«C. 82. IjTpidodendron (j€utpianum^ — decorticated branch. 

83- Branch with leayes; 83a, areoles enlarged. 

84. Branch with fructification. 

84 a. Lepidodendron Chemungenae, reduced. 
85. ZycopcM/i/^ai/a^fAefrt,— 85a, leaf enlarged. 

86. Stem with leaf scars enlarged. 

87. showing ramification. 

88. LeptophUum rAomWcww,— Impression of a stem, showing areoles. 

®^- — Flattened stem, showing areoles and leaf scars below, and Stembergia 

structure abore, 89a, areole and scar. 
JO. Lepidophloio9 aw/iyMM*,— Stem or branch showing scars ; 90 a. b, leaf of this or a 

similar species. 

91. Portion of the same from a photograph ; 91 a, b, areoles enlarged. 

92. Cyelottigma denn/oliumjSiam natural size. 

93 to 95, — Portions of stem showing remains of leaves and scar of branch or 

cone at a. 
96. Areoles in various conditions. 

Plate ix. Pailophyton prineept. 

Fig. 97, 98 Ptilophyton princepty var omatum, leafy stems. 

99. Larger stems. 

100. '■ Smaller branches. 

101. Circinate termination. 

102, 103. Branches with fructification. 

104. Stem with leaves enlarged ; 104a, leaf enlarged. 

106, 106. Fructification. 

107. Spore-cases enlarged, showing slit. 

108. Spore-cases further enlarged, showing slit at a. 

109, 110. Smaller branches, enlarged. 

Plate x. Ptihphytan, 

JPig. 111. Slab with rhizomata of Psilophytonprine^ from an underclay, (a. a,) areoles. 
112 to 114. Circinate terminations of young branches of PsOophyUm, 
116andll6. A reoles of rhizoma of PtilcpkyUm. 

117. Rhizcmu qf Pnlophyton showing ramenta and areoles; 117a form of the 

areoles. 

Q 
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Fig. 118. PnTopAyton />ri>u^«, decorticated branch with fruit. 
119. ■ Fragments of branchlets. 

120 Portion of rhizoma giying off stemg. 

121. PsUophyton robtuiitu, — Fragment with Fruit. 

122. Branchlets of Pnlophyton eleganf. 

123. Portion of a branch of the same enlarged. 
124 and .125. Ca77M>^ftte«^ from Deronian Qaspc. 
126. GarpoUte or concretion do do. 

Plats xi. Ptilophyton, S^f. 

Fig. 127. Pnilophttton princeps^^^Mtored section of magnified stem, showing, (a) scaUri- 

form axis, (b) woodj cylinder, (c) cellular cylinder, (d) outer, 

fibrous cylinder. 
128. Scalariform vesseliand woody fibres, 120 diameters ; 128a woodj fibres 

300 diams ; 128b scalariform vessels, 300 diams ; 128c cellular mat- 
ter, 300 diams. 
129. Leaf magnified showing siriie ; 129a, portion more magnified, showing 

cellular structure and stoma. 
130. Pnlopkyton robuttius, — Scalariform tissue, 100 diameters; 130a, portion mors 

magnified. 

131. Transverse section magnified, showing scalariform axis and bark. 

132. Portion of the same more magnified. 

133. PtUophyUm princep*^ — Rhizoma, transverse sections showing axis, nat. size. 
134. The same magnified ; 134a, scalariform tissue ; 134b, woody fibres ; 134c 

bark fibres, 100 diams. 
135. NematoxyUm tenue^ — Gross section of stem natural size, showing coaly baric and 

wood. 
K^. '■ — Longitudinal section, 100 diams ; (a) transverse section 100 diams 

(b, c,) cells more magnified. 
* 137. Nemaioxylon erMsunij — Longitudinal section, 100 diams ; (a) transverse sectioa 

100 diams ; (b) single cell more magnified. 

Plats xii. Pnlopkyton robwUiw. 

Fig. 138. Pnlopkyton ro&ewaW,— Stems and fructification. 

139. Branch and fructification. 

140. Mass of spore cases. 

141. Spore cases in different aspects. 

142 to 144. — Surface of stem enlarged. 

145, Portion of stem showing impression of the axis. 

Plats xiii. Artkrottiyma yraeile. 

Fig. 146. Artkrottigma yraciUj-Aieafj stems flattened •, 146a, leaves enlarged. 

147. Stem giving off lateral branches. 

148 to 150. "^ Fragments of stems showing leaves, areolcs(a)and internal axis (b). 
151 and 152 — Erect stems with leaves, 157a, areoles enlarged. 

153. Section of erect stems with leaves. 

154, Fructification, supposed to be of this species. 

155. Stem partially restored. 

Plati XIV. CordaiieSf ^c. 

Fig. 166. Cordaites JZo66ii,— Part of a large leaf; 156a, venation enlarged. 

157. Point of a leaf, crashed. 

158. Point of a leaf. 

169 and 160.— Clasping bases of leaves. 
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161. CordaUes Robbiiy — Part of a leaf with shells of Spirorbis ; 16 la and b, shells 

enlarged. 

162. CordaiUM Robbii, — ^Leaf folded and crushed. 

163. CordaiUs aufftutifoliOj—Lt&Yes in shale, 163a, portion enlarged; I63b, bases of 

leases attached to stem ; 166C| leadT showing irenation. 

164. ^ Broad variety or species ; 164a, portion enlarged showing venation. 

165. Cordaitetj — 165a, portion enlarged, showing venation. 

166. Cylindrical roots of Psilophyton, passing horizontally through a bed 

166a. Cylindrical roots passing vertically. 

Plate xv. CyclopUriSj 4'e. 

PiCf. 167. CycUtpterU (Arckceopieri*) Jaeksonij — 167a, terminal pinnule showing venation. 

167b, lateral pinnules, Perry, Maine. 

168. Pinnae of the same, Oasp6. 

169. PinnSB of the same, Montrose, Pennsylvania. 

170. Pinnule ArehcBopteria HaUiana. 

171. Pinnule Arehaopterit Rogern. 

172. CyelopUris Broumii, 

173 and 174. CyclopUriB^ NephropteHi) problematiea. 

175. SphenopUri* Hiteheoekiana^ — This species may probably be founded on fertile 

pinnas of Cyclop teris Jacksoni ; 165a pinnules enlarged. 

Plati XVI. Sphenopteri»j HytnenophyUiUt, 4*^. 

Fig. 176 and 177. Sphenapterus HarUii\ 177a, portion enlarged. 

178. and 179. HymenophyUUet curtUohw) 179a, portion enlarged. 

180. EymenophyUiUt suh-fureatut *, 180a, portion enlarged. 

181. Hymenophyllitea ffildreti ; 181a, portion enlarged. 

182. ffymenophyllitei Oeradorfii; 182a, portion enlarged. 

183. Hymenophyllitet obttuilohtu. 

184. SphenopUris marginata\ 184a, portion enlarged. 

185. SphenopUru Uoeninghausi. 

186. SphenopterU tplendent ; 186a, portion enlarged. 

187. CyclopUriB {Antimite*) Bockthii ; 187a, pinnule, showing veins. 

188. Cyclopteris (AneimiUB) obiuM\ 188a, pinnole, showing veins. 

189. CaUipUriM pilota\ 189a, Pinna enlarged, showing hairy surface; 189b, fer^e 

pinna enlarged; 1 89c, pinnule showing venation, enlarged ; 189d 
fertile pinnule enlarged. 

190. GyelopUrit {AnsimUet) valida^ pinnule nat. size. (See Acad. Oeol. Fig. 192.) 

Plate xvn. NewopUrUy ifc. 

Fig. 191- ^europteris (MeyalopUrit) Dawwniy — 191a, venation. 

192. Portion of a large pinnule split at the margin. 

193 Portion of a pinnule, apex. 

194, Two small pinnules. 

195 and 196. PecopUria derui/olia ; 196a, pinnule enlarged. 
197. Neuropterit retorquata; 197a, pinnule enlarged. 
196. Neuropierit Selwyni ; 198a, pinnule showing veins. 

199. NeuropUrU ; 199a, pinnule showing veins. 

200. Neuropterit cratta ; 20Ua, venation. 

201 and 202. Cychpterii (Neuropterit) varia, 202a, venation. 

Plate xvni. NeuropterU and AUtfwpttrit. 
Fig. 203. AUthopteru diterepemMf—BroBd variety. 
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Fig. 2 04. AUthopieru disereparu—Ht^TTOw variety ; 204a to c, venation. 

205. Small lateral pinna. 

206. AUthopteris ingerUj — Venation, natural size. 
207 and 208. Peeopterit aemUata^ — 208ay b, venation. 

209. Large specimen. 

210. Peeopterit preewtOj — Small variety. 

211. Large variety, 211a, pinnule enlarged. 

212. NeuTopterU polymorpha. — 212a, pinnule showing venation. 

213. Neuropterig terrulata^ — Pinnule showing venation, enlarged. 

Plate xix. Fruits^ ^e. 

Fig. 214 to 215. Cardiocarpum eomutum, — Different sizes and states of preservation. 
216. — -^— Specimen enlarged, showing corrugated nnclens and legmen. 
217. -^* Specimen enlarged, showing indications of cotyledons. 

218. • Specimen enlarged, showing thickened testa and foramen at a ; 218b, 

specimen enlarged showing foramen in usual state of preservatioD 

219. Cardiocarpum Baileyi, 

220. to 221. Cardiocarpum Crampii. 

222. .^— — ^ Enlarged, showing nucleus and outer coat with foramen. 

223. Cardiocarpum ovale. 

224. Enlarged, showing nucleus and outer coat. 

225. Cardiocarpum obliquum, 

226. Specimen enlarged. 

227. Trigonoearpum racemosum^ — Nucleus, nat. size and enlarged: 227a, same oi> 

peduncle. 

228. Triffonoearpum pcrantiquum^ — Outer coat j 228a, nucleus, deprived of coat. 

229. Carpolithes compactus. 

230 and 231. Fruits or bracts of nncertain nature. 

232. Sporangia of PtilophyUm f {^Sporangitet accuminata.) 

233 and 234. The same enlarged. 

235. AfUKolithM Devonicu8 ; 235a, terminal portion ; 235b, c, portions enlarged. 

236. Antholitheefloridtu ; 236a, portion enlarged. 

Plate xx. Upper Silurian Plant*. 

Fig. 237 and 238. Fragments of Fttcoids. 
239. Stem with woody axis. 

240 to 241. Rhizomaia of PsUcphiftcn^ s^iowing areoles and ramenta. 
242. Sections of a specimen, showing the axii ; 242a, b, Scalariform tissue of the wune. 
243 to 245. Fragment! of stems of PiUophyton robwliut. 



SUPPLEMENTARY SECTION 

ON THE BEARING OF DEVONIAN BOTANY ON QUESTIONS AS TO THE ORIGIN 

AND EXTINCTION OF SPECIES. 



[The theoretical views contained in thia section, though necessary to give completeness 
to the sabject, aie not suitable for an oflBcial report, and are, therefore, printed separatelj 
by the author, for circulation to those who may be interested in them as matters of science.] 



Fossil plants are almost proverbially tmcertam with reference to their 
accurate determination, and have been regarded as of comparatively little 
utility in the decision of general questions of palaeontology. This results 
principally from the fragmentary condition in which they have been studied , 
and from the fact that fragments of animal structures are more definite 
and instructive than corresponding portions of plants. 

It is to be observed, however, that our knowledge of fossil plants becomes 
accurate in proportion to the extent to which we can carry the study of 
specimens in the beds in which they are preserved, so as to examine more 
perfect examples than those usually to be found in museums. When 
structures are taken into the account, as well as external forms, we can 
also depend more confidently on our results. Farther, the abundanqe of 
specimens to be obtained in particular beds often goes far to make up for 
their individual imperfection. The writer of these pages has been enabled 
to avail himself very fully of these advantages ; and on this account, if on 
no other, feels entitled to speak with some authority on theoretical 
questions. 

It is an additional encouragement to pursue the subject that, when we 
can obtain definite information as to the successive floras of any region, we 
thereby learn much as to climate, and vicissitudes in regard to the extent 
of land and water ; and that, with reference to such points, the evidence 
of fossH plants, when properly studied, is, from the close relation of plants to 
ttiose stations and climates, even more valuable than that of animal fossils. 
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It is necessary^ however, that m pursuing such enquiries we should have 
some definite views as to the nature and permanence of specific fonnSy 
whether with reference to a single geological period, or to successive 
periods ; and I may be excused for stating here some general principles, 
which I think important for our guidance, with special reference to the 
palaeozoic floras which form the subject of this memoir, 

(1.) Botanists proceed on the assumption, vindicated bj experience, 
that, within the period of human observation, species have not materially 
varied or passed into each other. We may make, for practical purposes, 
the same assumption with regard to any given geological period, and may 
hold that for each such period there are specific types, which, for the 
time at least, are invariable. 

(2.) When we inquire what constitutes a good species for any given 
period, we have reason to believe that many names in our lists represent 
merely varietal forms or erroneous determinations. This is the case even 
in the modem flora ; and in fossil floras, through the poverty of specimens, 
their fragmentary condition and various states of preservation, it is still 
more likely tp occur. Every revision of any group of fossils detects 
numerous synonyms, and of these many are incapable of detection without 
the comparison of large suites of specimens. 

(8.) We may select from the flora of any geological period certam 
forms, which I shall call specific types^ wluch may for such period be 
regarded as unchanging. Having settled such types, we may compare 
them with similar forms in other periods, and such comparisons will not be 
vitiated by the uncertfunty which arises from the comparison of soK^alled 
species which may, in many cases, be mere varietal forms, as distinguished 
from specific types. Our types may be founded on mere fragments, pro- 
"rided that these are of such a nature as to prove that they belong to dis- 
tinct forms which cannot pass into each other, at least within the limits of 
one geological period. 

(4.) When we compare the specific types of one period with those of 
another immediately precedent or subsequent, we shall find that some con- 
tinue unchanged through long intervals of geological time, that others are 
represented by allied forms regarded either as varietal or specific, and as 
derived or otherwise, according to the view which we may entertain as to 
the permanence of species. On the other hand, we also find new types 
not rationally deducible on any theory of derivation from those known in 
other periods. Farther, m comparing the types of a poor period with those 
of one rich in species we may account for the appearance of new types in 
the latter by the deficiency of information as to the former; where many 



new types appear in die pooro' period AkeonetiiaGnaeeiBsksBprobabk. 
Per example, new tjpes aiqiearing in poor fcNrmatioQs, like the Lower 
Urian and Lower Cartxnuferoaa, hare greater sgmfieance than if tiiej 
appeared in the Middle Erian or in the Coal Measozes. 

(5.) When specific types dkappear without any known snccessois, 
under circamstances in which it seems unlikely that we should have £uled 
to discover their oontinuance, we may £uriy assome that they hare become 
extinct, at least locally ; and where the field of ohserratiKMi is rery exten- 
ave, as in the great coal fields of Earope and America, we may esteem 
such extinction as practically generd, at least f(»- the northern hemisphere. 
When many specific types become extinct together, or in close soeeesaon, 
we may sappose that such extincdon resulted from phyacal changes ; bat 
where angle types disappear, onder dnmmstances in which others of 
smilar habit e<mtinae, we may not unreasonably conjecture that, as Kctet 
has argaed in the case of animals, such tvp^ may hare been in their own 
nature liauted in duration, and may hare died oat withoat any external 
caose. 

(6.) With regard to the introdM/etion of spedfic types we hare not as 
yet a sofficient amoant of infi)nnation. Eren if we freely admit that ordi> 
nary specific fiirms, as well as mere rarieties, may resalt from derivati<m, 
this by no means exclades the idea of primitire specific types ori^nating 
in 8<Hne other way. Jost as the chemist, after analyang all compoonds and 
ascertaining all allotiopic forms, arrires at length at certain element? not 
mataaDy transmatable or deriTable, so the botanist and zoologist most 
expect sooner or later to arrire at elementary specific types, which, if to 
be accoanted for at all, mast be explained on some princijAe distinct frtim 
that of derivation. The position of many modem biolo^sts, in presence 
of this qaestion, may be lo^cally the same with that of the aninent 
alchemists with reference to the chemical elements, thoagh the fiiDacy in 
the case of fossils may be of more difficalt detection. Oar business at 
present, in the jnDsecatioD of paleobotany, is to discover, if posaUe, iriiat 
are elementary w orig^ial types, and, having found these, to enquire as 
to the law of their creation. 

(7.) Li prosecuting soch questions geographical relations must be care- 
fuDy conadered. When the floras of two successive periods have existed 
in the same region, and under drcumstances that render it probable that 
plants have omtinued to grow on the same or adjoining areas throughout 
Aese periods, the comparison becomes direct, and this is the case with the 
Erian and Carbonifieroos flcnas in North-Eastem America. But when the 
areas of flie two finmatioos are widely separated in space, as weQ as in 
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time, any resemblances of &cies that we may observe may have no con- 
nection whatever with an unbroken continuity of specific types. 

I desire, however, under this head, to aflSrm my conviction that, with 
reference to the Erian and Carboniferous floras of North America and of 
Europe, tfie doctrine of ^' homotaxis," as distinct from actual contem- 
poraneity, has no place. The succession of formations in the Pal^oxoic 
period evidences a similar series of physical phenomena on the grandest 
scale throughout the northern hemisphere. The succession of marine 
animals implies the continuity of the sea-bottom? on which they lived. The 
head-quarters of the Erian flora in America and Europe must have been 
in connected or adjoining areas in the North Atlantic. The similarity of 
the Carboniferous flora on the two sides of the Atlantic, and the great 
number of identical species, proves a still closer connection in that period. 
These coincidences are too extensive and too frequently repeated to be the 
result of any accident of similar sequence at different times, and this more 
especially as they extend to the more minute differences in the features of 
each period, as, for instance, the floras of the Lower and Upper Devonian, 
and of the Lower, Middle, and Upper Carboniferous. 

Another geographical question is that which relates to centres of dis- 
persion. In times of slow subsidence of extensive areas, the plants inhabit- 
ing such areas must be narrowed in their range and often separated from 
each other in detached spots, while, at the same time, important climataj 
changes must also occur. On the re* emergence of the land such of these 
species as remained would again extend themselves over their former areas 
of distribution, in so far as the new climatal and other conditions would 
permit. We would naturally suppose that the first of the above processes 
would tend to the elimination of varieties, the second, to their ingrease ; 
but, on the other hand, the breaking up of a continental flora into that of 
distinct islets, and the crowding together of many forms, might be a pio- 
Cpss fertile in the production of some varieties if fatal to others. 

Farther, it is possible that these changes of subsidence may have some 
connection with the introduction, as well as with the extinction, even of 
specific types. It is certain, at least, in the case of land plants, that such 
types come in most abundantly immediately after elevation, though they 
are most abundantly preserved in periods of slow subsidence. I do not 
mean, however, that this connection is one of cause and effect ; there are, 
, mdeed, indications that it is not so. One of these is, that in some cases 
the enlargement of the area of the land seems to be as injurious to ter- 
restrial species as its diminution. 

Applying the above considerations to the Erian and Carbomfeioqp 
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floras of North America, vie obtain some data which may guide us in 
arriving at general conclusions. The Erian flora is comparatively poor, and 
its types are in the main similar to those of the Carboniferous. Of these 
types a few only re-appear in the Middle Coal formation under identical 
forms ; a great nun^ber appear under allied forms ; some altogether disap- 
pear. The Erian flora of New Brunswick and Maine occurs side by side 
with the Carboniferous of the same region ; so does the Erian of New 
l^ork and Pennsylvania with the Carboniferous of those states. Thus we 
have data for the comparison of successive floras in the same region. In 
the Canadian region we have, indeed, in direct sequence, the floras of the 
Upper Silurian, the Lower, Middle, and Upper Erian, and the Lower, 
Middle, and Upper Carboniferous, all more or less distinct from each other, 
and affording an admirable series for comparison in a region whose geo- 
graphical features are very broadly marked. All these floras are composed 
in great part of similar types, and probably do not indicate very dissimilar 
general physical conditions, but they are separated from each other by the 
great subsidences of the Corniferous limestone and the Lower Carbon- 
iferous limestone, and by the local but intense subterranean action which 
Las altered and disturbed the Erian beds towards the close of that period. 
Still, none of these changes was universal. The Corniferous limestone 
is absent in Gasp^, and probably in New Brunswick, where, consequently, 
the Erian flora could continue undisturbed during that long period. The 
Carboniferous limestone is absent from the slopes of the Appalachians in 
Pennsylvania, where a retreat may have been afforded to the Upper Erian 
and Lower Carboniferous floras. The disturbances pt the close of the 
Erian were limited to those eastern regions where the great_ limestone- 
producing subsidences were unfelt, and, on the other hand, are absent in 
Ohio, where the subsidences and marine conditions were almost at a maxi- 
mum. 

Searing in mind these peculiarities of the area in question, we may now 
group in a tabular form the distinct specific types recognized in the Erian 
system, indicating, at the same time, those which are represented by 
identical species in the Carboniferous, those represented by similar species 
of the same general type, and those not represented at all. For example, 
Calamites cannceformia extends as a species into the Carboniferous ; 
Asterophyllites latifolia does not so extend, but is represented by closely 
allied species of the same type ; Prototazites disappears altogether before 
w^ reach the Carboniferous. 
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TABLE OF BRIAN AND CARBONIFEROUS SPECIFIC TYPES. 
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2. Nematoxvlon 


28. C. aueostifolia 




3 Prototftxites 


29. Cyclopteris (Arcl^opteris).. 

30. C. CAneimites) 




4 Auoroxvlon 
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5 Ormoxvlon « 


31 C. Brownii 

32. C. varia 




6. Dadoxvlon 


• 


7 Siflrillaria Yanuxemii 


33. Neurop tens polymorpba 

34. N. Serrulata 
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8. S Daloebra 
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9 DiavmoDhyllnm 


35. N. Dawsonii 




10. CalamodeDdron 


36. N. retorauata 
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11 Calamites transitionis 


37. N. resecta 




12 Cj cAnnseformis 


38. Sphenopterig Hoeainghausi... 

39. S. Harttii 




13. Asterophvllites scutigera 

14 A latifolla 
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40. Hymenophyllites curtUobus.. 

41. H. obtusilobus 




15 Annularia laxa 
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16. Sphenophyllum antiquum 

17 Cvclostifimia 


42. Alethopteris discrepans 

43. Pecopteris serrulata 
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18 \rthrostifirDia 


44. P. preciosa 

45. Trichomanites 

46. Callipteris 




19. Lepidodendron Gaspianum... 
20 L VeltheimiiiDUiD 


• 
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21 LvcoDodites Matihewi 


47. Psaronius 
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22 L Richardsoni * 


48. CardiocarDum 
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23 Ij Vanuxemil 


49. C. Crampii 




24. Lepidopbloios antiquus 

25 PfliloDhytoD DrioceDS 


50. Antholitbes », .^ 

51. TriflTOiiocarDum \ 


• 
• 


26. P. robustiua ; 
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Of the above forms, fifty-one in all, found in the Erian of Eastern 
America, all, except the four last, are certainly distinct specific types. Of 
these only four reappear in the Carboniferous under identical species, but 
no lesS' than twenty-six reappear under representative or allied forms, 
some at least of which a derivationist might claim as modified descendants. 
On the other hand nearly one half of the Devonian types are unknown 
in the Carboniferous, while there remain a very large number of Car- 
boniferous types not accounted for by anything known in the Devonian. 
Farther, a very poor flora, including only two or three types, is the prede- 
cessor of the Erian flora in the Upper Silurian, and the flora again becomes 
poor in the Upper Devonian and Lower Carboniferous. Every new species 
discovered must more or less modify the above statements, and the whole 
Erian flora of America, as well as the Carboniferous, requires a thorough 
comparison with that of Europe before general conclusions can be safely 
drawn. In the meantime I may indicate the direction in which the facts 
seem to point, by the following general statements : — 

1. Some of the forms reckoned as specific in the Devonian and Car- 
boniferous may be really derivative races. There are indications that such 
races may have originated in one or more of the following ways : — (1) By 
a natural tendency in synthetic types to become specialized in the direction 
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of one or other of their constitaent elements. In this way. such plants aa 
Arthroitigma and Pnhphyton may have assumed new varietal forms. 
(2) By embryonic retardation or acceleration,* whereby certain species 
may have had their maturity advanced or postponed, thus giving them 
various grades of perfection in reproduction and complexity of structure. 
The fact that so many Erian and Carboniferous plants seem to be on the 
confines of the groups of Acrogens and Gymnosperms may be supposed 
favourable to such exchanges. (3) The contraction and breaking up of 
floras, as occurred in the Middle Erian and Lower Carboniferous, 
may have been eminently favourable to the production of such varietal 
forms as would result from what has been called the ^^ struggle for exist- 
ence." (4) The elevation of a great expanse of new land at the cl9se of 
the Middle Erian and the beginning of the Coal period, would, by per- 
mitting the extension of species over wide areas and fertile soils, and by 
removing the pressure previously existing, be eminentiy favourable to the 
production of new, and especially of improved, varieties. 

2. Whatever importance we may attach to the above supposed causes 
of change, we still require to account for the origin of our specific types. 
This may forever elude our observation, but we may at least hope to ascer- 
tain the external conditions favourable to their production. In order to 
attain even to this it will be necessary to inquire critically, with reference 
to every acknowledged species, what its claims to distinctness are, so that 
ife may be enabled to distinguish specific types from mere varieties. 
Having attained to some certainty in this, we may be prepared to inquire 
whether the conditions favourable to the appearance of new varieties were 
also those favourable to the creation of new types, or the reverse — whether 
these conditions were those of compression or expansion, or to what extent 
the appearance of new types may be independent of any external condi- 
tions, other than those absolutely necessary for their existence. I am not 
without hope that the further study of fossil plants may enable us thus to 
approach to a comprehension of the laws of the creation, as distinguished 
from those of the continued existence of species* 

In the present state of our knowledge we have no good ground either 
to limit the number of specific types beyond what a fair study of our mate- 
rial may warrant, or to infer that such primitive types must necessarily 
iiave been of low grade, or that progress in varietal forms has always been 
upward. The occurrence of such an advanced and specialized type as that 
of Syringoxyhn^ in the Middle Devonian, should guard us against these 
errors. The creative process may have been applicable to the highest as 
well as to the lowest forms, and subsequent deviations must have included 

* In the maimer illastrated by Hyatt and Cope* 
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degradation as well as ekvation. I can conceire nothing more anr^iuK>ii* 
able than the statement sometimes made that it is illogical or even absurd 
to suppose that highly organized beings could have been produced except 
by derivation from previously existing organisms. This is begging fee 
whole question at issue, depriving science of a noble department of inquir^ 
on which it has as yet barely entered, and anticipating by Unwarranted 
assertions conclusions which may perhaps suddenly dawn upon us through 
the inspiration of some great intellect, or may for generations to come 
baffle the united exertions of all the earnest promoters of natural science. 
Our present attitude should not be that of dogmatists, but that of patient 
workers content to labour for a harvest of grand generalizations which may 
not cgme till we have passed away, but which, if we are earnest and true 
to nature and its Creator, may reward even Some of us. 
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